














Ee >< =So's 2 








Professor MICHAEL SADLER. 
(From a Photo by the Dover Street Studios, 38 Dover Street, Mayfair, London.) 


' PHYSIOGRAPHY 

















SEPTEMBER NUMBER 


EDUCATION IN PARLIAMENT: HUNG UP ... 
BY MANY HANDS 8 ; 
N,U.T. NOTES .. Fai 
NOTES FROM THE NORTH ue ane 
TRAINING COURSES IN OXFORD FOR ‘ ‘ONE-YEAR sTU- 
DENTS” 2 
THE BRITISH ASSOCIATION ar YORK 
18 RADIUM A COMPOUND? By S..Inwi~ Crooxss me 
A VISIT TO A BELGIAN CONVENT SCHOOL. (Illustrated) .. 
NOTES ON AN EXPERIMENTAL COURSE OF LESSONS ON 
PLANT LIFE AND SOIL. By Evwarp J. Russxi. 
COURSE OF LESSONS IN DOMESTIC SCIENCE: THE FRAME 
THE GEOGRAPHY OF PALESTINE. By J. F. iia bi ; 
“WHAT MEAN THESE STONES?” eee. a EpmuNnD 


A. Grezkinc LamMBorn 
REGULATIONS FOR SECONDARY ‘SCHOOLS : “QROGRAPHY .. 
COMMON-SENSE NEEDLEWORK. By Miss Fiemine é ha 
TEACHING NOTES ON “THE HISTORY OF LONDON” .. x. 
THE FARMYARD (Mass Game), Words and Music 
FRENCH PRIZE COMPETITION _... 
NEW SCHOLARSHIP COURSE FOR 1906-7. By Arruvr T. Fivx 
OUR CERTIFICATE COURSE FOR 1907. By Georce Cotrar ... 
MATHEMATICS. By Franx Caste > 
NOTES ON PHYSICS. By Eow:m Epser 
CHEMISTRY. By C. A. West sid 
OUR QUERY COLUMN : 
THE EDITOR'S TABLE 














F DITORIAL, PUBLISHING AND ADVERTISING 


OFFICES or “THE, PRACTICAL TEACHER” 


| T. NELSON & SONS, 35 and 36 Paternoster Row, London, E.C. 
R EDINBURGH, DUBLIN, and NEW YORK 
































ae READY.—The Practical Teacher's Art Monthly for ieee Pie Ayal 


ORDER OF poem POOKSELLER TO-DAY. 




















For Nature Study Teachers. 


PLANT LIFE: Studies in Garden and 
School. By Horace F. Jones, late Instructor to the 
Wiltshire County Council. With 30 Diagrams. Crown 8vo, 
3s. 6d. 


In this book the plant is studied Gens ths beginning ‘oh spn 
in a series of carefully chosen observations and experiments. 

The aim of the work is to keep before the pupil the use and object of 
every organ, and the knowledge acquired in working through the course 
will be found to be vivid and real, while the method by which the know- 
ledge is acquired is the most natural, and therefore the most scientific and 
educational, The course will be found to make an excellent foundation 
for the subsequent study of any branch of natural science. 


Please write for a Prospectus. 
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EDUCATION IN 
HUNG 


T= Education Bill is hung up, like a piece of 
venison, to mellow; it is suspended from a hook 
somewhere in the cellars of the House of Lords, After 
three days of full-dress debate, the Peers Spiritual and 
Temporal let the measure get a Second Reading with- 
out a division, and then with joy “broke up” and 
departed to their various estates and mansions within 
the three kingdoms. “Committee when we come 
back,” said they. ‘You are to come back at the end 
of October,” said Lord Ripon, leader and captain of 
sixty Liberal peers. So the Bill is to hang and mellow 
until October is nearly gone. 

It will then be ready for cooking, and to all ap- 
pearances it will be done brown. Raw or semi-raw 
legislation is a thing abhorrent to the Peers, and the 
Education Bill is so very new that it can hardly be 
other than raw. Four months it occupied the cooks 
in the House of Commons, but what of that? The 
cooks in the House of Commons do not wear the 
cordon bleu. Lord Halifax has a very poor opinion of 
some of them. In th8 House of Lords he quoted from 
one of them, Mr. Herbert Paul, but “ I ask your Lord- 
ships’ pardon for mentioning such a person,” quoth he. 
Such is the disdain of Lord Halifax, leader of High 
Church laymen, for the successor of Mr. Labouchere. 
It is true that Mr. Paul had referred to the Bishop 
of London as “the most innocent creature on God’s 
earth,” but that might well be regarded as a compli- 
ment. Ought not a Bishop to be innocent indeed ? 

But these are the amenities which the Education 
Bill has bred. Education is a hedgehoggy, porcupiny 
subject, with a spine for the hand of each person who 
tackles it, no matter how many. The spine in Dr. 
Macnamara’s hand (which has tackled the subject 
often) was to be accused (by Mr. Cox, who represents 
that educational centre, Preston) of talking about the 
children, but thinking about the teachers all the time. 
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PARLIAMENT: 
UP. 


Another Lancashire member, Mr. Ryland Adkins, 
has been rather spiny towards teachers also, To the 
philosopher it is amusing, but to less calm persons 
somewhat irritating, to find electoral and. popular 
representation purists like Mr. Cox and Mr. Adkins 
become so anxious for the voluntary school system 
to be perpetuated, directly they come to sit for con- 
stituencies where there are a good many voluntary 
schools. But—‘* what a piece of work is man!” 
The Duke of Devonshire, too—once the President. 
of the Board of Education, and of the Association for 
Technical and Secondary Education also—was almost 
as severe as Lord Halifax on the Bill and the authors 
of its being. The 30th day of July Mr. Birrell ended 
the House of Commons debates on the Bill (for the 
present) with a speech of fire and eloquence, humour 
and pathos ; saw Little Bill, his Parliamentary progeny, 
safely through the last division lobby; and then took 
the little fellow, toddling along, up to the House of 
Lords. On the lst day of August the Peers began to 
threaten to deal with Little Billee as Gorging Jack 
and Guzzling Jimmy did in Thackeray’s ballad, when 
“Jack took out his snickersee.” The Archbishop of 
Canterbury's attitude towards Little Billee was one 
of Christian fortitude in the midst of sore and unjusti- 
fiable trial, but Lord Halifax and the Duke of Devon- 
shire took up a melodramatic stand, saying (as it were) 
with their gleaming blue snickersees ready in their 
hands— 


“ Undo the buzzum of your chimee!” 


But there were thirty Bishops present, and some of 

them intervened (as the Archbishop did also) to pre- 

vent this sudden massacre of the innacent. As an 

innocent himself (teste Mr. Paul) the Bishop of London 

intervened sympathetically, and the young life was 

spared for the present. But there are more ways of 
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killing a dog than by hanging him. The Primate of 
All England indicated a way. The Most Reverend 
Primate, as his fellow-peers style that worthy and 
common-sensible man, during the course of the best 
speech he ever made in his life, pointed out at least 
ten cardinal amendments which the House of Lords 
might make to the Bill. The total effect of the ten, 
or of any five, or of a particular two or three of them, 
would be the death of Little Billee when he gets back 
to the House of Commons. But it is very doubtful 
whether the Lords will transmogrify Little Billee 
quite as much as the Primate in outline proposed ; 
yet beyond any shadow of a doubt transmogrify him 
they will. 

When the time comes for him to toddle back to the 
Lower House his best friends will hardly know him. 
They will be reminded of what was done (not by a 
peer but to a peer) in the case of Gwynplaine in 
“L'Homme qui rit.” Cries of surprise will greet his 
abashed appearance in the House of Commons. He 
will somewhat resemble the old woman in the folksong, 
when they “cut off her petticoats round about.” He 
will enter the House of Commons shyly, doubtful 
whether he is really he. And then the hubbub will 
begin. 

That is prophecy, and a different anticipation is quite 
allowable. Lord Chancellor Robert Reid (less well 
known as Lord Loreburn) promised a fair and tolerant 
hearing by the Government for any noble lord’s amend- 
ments, and Lord Lansdowne also took up a moderate 
line. In the Archbishop's speech, too, a keen ear might 
catch a deprecatory note, a sound of doleful anxious- 
ness lest there would be no great fight put up, and 
lest in the long run the Act might be very much 
what it now is in the cocoon of a Bill. Quite likely, 
indeed, that after repudiation of most of the Peers’ 
amendments, and adoption of some of them, in the 
House of Commons, the Peers may consent to the 
abandonment of much of their handiwork after all. 
At any rate, the Bill, in certain important parts of it, 
is likely to be temporarily so changed that it does not 
appear worth while to dwell in detail on the alterations 
recently made in it in the House of Commons. 

But there is one change, of import to teachers, 
which ought to be mentioned. In its first form the 
Bill made some slight provision for the case of teachers 
employed in schools which will not be transferred to 
the local authority and ‘not be continuously carried on, 
The provision was to allow such teachers, while out 
of employment, to pay to the Superannuation Annuity 
Fund and claim recorded service (while in no service) 
for the space of a year. That was, of course, absurdly 
inadequate. The case of voluntary school teachers in 
a school which is transferred is properly guarded ; 
they are to be transferred with the school, and to 
suffer no loss in status or emoluments. But what 
about the others? 

Dr. Macnamara and Mr. Yoxall summoned a meeting 
of members about the case of the dispossessed teachers, 
and a large and influential meeting it was. Then the 
two, with Sir W. Anson, Lord Balcarres, Mr. Arnold- 
Forster, Mr. Maddison, and Sir Henry Craik, went to 
the Board of Education about the matter, and presently 
a new clause was added to the Bill. By this clause 
the local authority is to compensate a teacher thrown 
out of employ by the non-continuance of a voluntary 
school as a public elementary school, if, “‘ having used 
due diligence,” he or she fails to obtain employment 


THE PRACTICAL TEACHER. 








elsewhere, or finds it at a reduced stipend only. In 
the former case, compensation of not more than three 
years’ salary is payable; in the second case, of not 
more than three times the difference in the salary. 
This is not much, perhaps, but it is something; and 
without the presence of Dr. Macnamara and Mr. 
Yoxall in the House of Commons, it would have been 
nothing at all. Moreover, the one year’s recorded 
service at first promised is to be changed into three. 

That is a clause which the Lords are unlikely to 
alter; it is doubtful whether constitutionally they 
can touch it, because it involves finance, and finance 
(national finance at any rate) lies within the preroga- 
tive of the House of Commons alone. But.the Lords 
may be expected to “‘ make clause 4 mandatory ”—that 
is to say, that where an urban denominational school 
consists of children whose parents, to the extent of 
four-fifths of the children, Roies that their children 
may continue to receive the denominational instruction 
now given, then it shall not be “may” but “ shall,” 
the local authority losing any option in the matter. 
Probably the “urban district” (of 5000 population 
or more) will be so altered as to include for this 
purpose any smaller district in which there is also an 
undenominational school. And the teachers, who are 
allowed to volunteer to give denominational instruc- 
tion in the four-fifths schools, will be allowed to volun- 
teer for it in any school, if the Lords get their way in 
the matter, irrespective of locality or school. 

Then the Council for Wales, which the Bill sets up, 
will probably be knocked down by the skittle players 
in that sumptuous alley, the Gilded Chamber. And 
probably the “right of entry” by the Bill at present 
accorded in transferred voluntary schools will be ex 
tended to any school anywhere (Council schools in- 
cluded) by representatives of any denomination. Now 
this particular amendment would, if persisted in, 
mean the abandonment of the Bill. 

If in the last resort, all forms of conciliatory process 
failing, the Bill is abandoned, it means the postpone- 
ment for two or three years of: a Scotch Education 
Bill. The Lord Advocate is to be busy with other 
than Scotch Education Bills next year. It will mean 
the postponement of other matters affecting teachers 
also—the Codification of Education Acts Bill, and any 
present prospect of a Teachers’ Superannuation Act 
Amendment Bill. There is reason to wish and pray, 
therefore, that the Bill may not be too transmogrified 
in the House of Lords, and that the Government and 
the House of Commons may not be ¢oo stiff and un- 
bending when Little Billee comes toddling back dis- 
guised. For the present he is having holiday, while 
praters cease from troubling and reporters of educa- 
tion in Parliament are at rest. 








The National Home Reading Union.—We have re- 
edived the report of the Union for 1906, and offer our 
congratulations on the success of its work. It seems 
that the number of members has increased by nearly 
6000, and that the circular issued by the Board of 
Education last September has aroused much interest. 
Under the London County Council there are now nearly 
200 reading circles in connection with the N.H.R.U. ; 
and reading circles in schools are also at work under 
the Gloucestershire, Middlesex, and Norfolk County 
Councils, and at Glasgow, Halifax, Leicester, Notting- 
ham, Southport, and other towns. 
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BY MANY HANDS. 


‘*Quot homines, tot sententiz.’’ 
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ww N.U.T. NOTES. c& 


= ECTS of more urgent importance have hitherto 
prevented my devoting space to the class lists of 
the King’s Scholarship Examinations, of which, by the 
way, there are two, this year. 10,369 
4 — “ of the candidates elected to take the 
— “complete examination in December last, 
and of these no less than 2590 failed outright. 8020 
of the young teachers nearing the conclusion of their 
apprenticeship, on the other hand, chose to undergo 
their tests in two parts—a kind of qualifying examina- 
tion in December, and a “ Part II.” in the following 
April. 2364 fell at the first fence, and 385 others 
failed altogether in “ Part II.” In the two examina- 
tions the total number of candidates who did not succeed 
in satisfying the very modest requirements of the 
examiners for a ‘‘ pass” was 5339 ; which seems to point 
to the intellectual mediocrity of much of the material 
at present deemed adequate by an enlightened Board 
of Education for the instruction of thirty children, in 
average attendance. The lists of successful candidates 
contain columns headed, “ Training Oollege which 
Candidate wishes to enter’; and, at immense trouble 
and pains, I have, from the official lists themselves, 
ascertained the numbers of successful candidates who 
do, and who do not, signify their intention of complet- 
ing their training. The results subjoined are illuminat- 
ing, and further, most disquieting, to the thoughtful 
educationist :— 


J. CompLete Examination. December 1905. 


(A) MEN. 





| 
Wish to Enter | Do not Intend to 
College. Enter College. 


191 44 
468 88 
496 145 


(B) WoMEN. 
399 
909 

2090 

















II, Parr II. April 1906. 


(A) MEN. 





: 
| cl Wish to Enter | Do not Intend to 
j — College. | Enter College. 


| 

| Beats 
| Bee 
| BEbe ss 


223 88 


wed | 106 49 
Se, Sather 124 





370 
689 


547 








GLANCE at the above will, I imagine, con- 

vince all who love their profession of the 
wisdom of the Executive's decision to ask the Board of 
Education to abolish the Acting Teachers’ 
Examination (say) five years hence. 
For the first time on record, actually a 
majority of those eligible have decided 
beforehand that, no matter what their position may be 
on the Scholarship list, they will not proceed to College; 
and of these 2652 are in the first and second classes! 
Two or three earnest, enthusiastic individuals have sent 
communications to the organ of the N.U.T, protesting 
that the abolition of the Acting Teachers’ Examination 
will make the position of the present non-collegiate 
teachers intolerable. In my judgment, it is the one 
thing which will ultimately preserve their status as 
certificated teachers. In the past, the clearly expressed 
policy of the Union has been to demand equal treat- 
ment for all certificated teachers, mainly—if I under- 
stand aright—because the training college accom- 
modation hitherto has been lamentably deficient, and, 
secondly, because what exists is chiefly at the disposal 
of those teachers ready to profess adhesion to a par- 
ticular form of faith. The position is vastly different 
now that the alarmingly increasing indisposition of 
young teachers to proceed to college is so apparent, 
and unless something is done, and done speedily, no 
power on earth will be able to prevent differentiation 
in the rates of remuneration for college-trained 
teachers, and those trained in some other manner. 
My statement at the Executive that the standard of 
examination for acting teachers has been materially 
lowered during the past few years has been challenged 
in the Schoolmaster, but it was made on most excellent 
and reliable authority, viz. that of a gentleman who 
has prepared hundreds of acting teachers for their 
certificate examination. Probably his evidence would 
be fully corroborated by the talented and successful 
tutors who perform similar service in other parts of the 
country. ‘“ Adequate training for every teacher” must 
be our sole aim in the future.” 


we wet Gt 

\ HATEVER crises may occur in the history of 
the Union—and of these there is certainly no 
lack—we are not at all likely to run short of men 
willing and anxious to take the helm, 
Still another jowever troublous the waters may be. 
co etate. Mr. Fred. C. Blackburn has definitely 
* informed his own important association 
of West Ham that he will not be a candidate tiis year, 
his objects being first, to do nothing prejudicial to the 
chances of Mr. W. A. Nicholls, ex-President of the 
London Teachers’ Association, by splitting the metro- 
politan vote, and, secondly, to evince his sincere 
sympathy with the class teachers, who, I may say at 
once, have always had in him a vigorous and stout- 
hearted friend. I am expressing what I know to bea 
general opinion when I say that I trust Mr. Blackburn 
will not by any means relinquish his hope of becomin 

President of the N.U.T. Behind his somewhat rugg 
exterior, he hides qualities of superlative merit; and 
for downright honesty and purpose, clearness of judg- 
ment, sterling grit, and unwavering fidelity to a cause 


Concerning 
the ‘Acting 
Teachers.’’ 
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or a friend, he is not excelled by any of the Crichtons 
of Bolton House. Meanwhile another Richmond is in 
the field, and Mr. George T. Hyden, head-master of the 
Consett Iron Company’s British School, has been duly 
nominated for the “ Blue Ribbon” of the Union. Mr. 
Hyden is one of the representatives of the North. of 
England electoral district, and has had the rather 
unique distinction of being unopposed four times out 
of the five in which he has sought election to the 
Executive. He won his spurs in both public and pro- 
fessional life long before his appearance at Russell 
Square, being a J.P. by virtue of his chairmanship of 
an Urban District Council, and having held all the 
offices in local teachers’ organisations which were possible 
tohim. He is now the chairman of the Union’s Tenure 
Committee, in succession to Mr. T. P. Sykes, and, in 
this capacity, has rendered invaluable services to scores 
of distressed fellow-teachers, Whilst on this subject of 
the Vice-Presidency, may I reiterate the hope I uttered 
a month or two ago, that Mr. C. W. Hole, the popular 
and talented Hackney Treasurer for so many years, will 
ere long also enter the lists ; for, in my humble opinion, 
his claims to the highest honours far transcend those 
of any of the candidates at present before the country. 


eS KH 


| i wore delegate must inevitably have returned 
~ from Scarborough with the conviction that 
although Conference is magnificent as a demonstration, 
as a deliberative assembly it leaves much 
to be desired; and, certainly, when one 
learns from official records that “over 
2250 representatives from all parts of the country 
attended the Conference,” one cannot deny the allega- 
tion that its decisions resemble legislation by “mass 
meeting.” Rule 13 of the Union runs: “That each 
Association be permitted to send to Conference one 
representative for every ten members up to a maximum 
of ten representatives ; but that each Association of less 
than ten members be permitted to send one representa- 
tive” ; but this rule, which may have been quite 
admirable at the Union’s inception, is altogether 
unsuitable for an organisation whose membership will 
exceed 60,000 at the close of the year. It is as absurd 
as it is unfair that associations like Manchester (1510), 
Liverpool (1377), East Lambeth (1312), West Lambeth 
(1205), Finsbury (1141), Birmingham (1136), Hackney 
(1110), Sheffield (1095), Chelsea (1087), Leeds (1008), 
must remain content with the representation allotted 
to associations less than one-tenth their size and im- 
portance; and although I personally would in any 
alteration of rule have due regard for the difficulties of 
small associations, I would base representation on the 
number of members, allowing one delegate for every 
fifty, up to a maximum of twenty representatives, for 
the present. One effect of the Gargantuan size of 
Conference, to-day, is to limit its loca/e to health 
resorts and watering-places, for no industrial centre 
with moderate lodging accommodation can attempt to 
house the 2250 delegates and the hundreds of friends 
who come in their train. Possibly, at no distant date, 
we may adopt the proposal of the progressive Sheffield 
Association, and authorise the Executive to arrange 
sectional meetings during certain of the Conference 
sessions, on the lines of the British Association. This 
plan works admirably both in France and Belgium, 
and would probably be a success in this country, were it 
to secure a fair trial, A. ©. 


Conference 
Reform. 


NOTES FROM THE NORTH. 


HE Scottish Class Teachers’ Association has issued 
an interesting booklet containing some sugges- 
tions for the aniendment of the Superannuation Act 
of 1898. The writer is Mr. Alexander 
Small, one of the ex-Presidents of the 
Association. In his prefatory statement 
he says that the provisions of the Act, though originally 
conceived exclusively with reference to England and 
Wales, were at the last moment applied to Scotland, 
and yet no opportunity was given for the expression of 
Scottish opinion with regard tothem. The opinions ex- 
pressed and the suggestions made in the brochure refer 
almost entirely to Scotland. Teachers in Scotland, he 
asserts, base their claim for separate treatment not only 
on the injustice done them by the hasty inclusion of 
Scotland in the Bill of 1898, but on the fact that, in the 
matter of retiring allowances for teachers, the historical 
position of Scotland was quite different from that of 
England. It will probably be found that not a few of the 
amendments suggested by Mr. Small are applicable to 
both countries ; but there is one essential difference, 
for he claims that Scottish teachers are strongly of 
opinion that the contribution to the Anniity Fund 
from the Local Authority should be secured to them 
by a short Bill dealing specially with the question. 


Superan- 
nuation, 
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R. SMALL discusses very briefly some of the points 
he would like to see embodied in any amended 
Act. He holds that service in Secondary Schools should 
be reckoned in calculating the amount 
——_ ed. of State allowance. In Scotland, where 
there is no bridge to gap between primary 
and secondary schools, this should not be difficult to 
secure. I have said there is no bridge. I ought 
perhaps to have qualified the phrase, as it is evident 
from the new Regulations with regard to the Train- 
ing of Teachers that there is likely to be a barrier 
set up between the two classes of schools. It will be 
observed from the summary of the Regulations given 
last month that the teachers of higher subjects are to 
be outwith the scope of the Superannuation Act. This 
I hold to be a flaw in the new Regulations, but it may 
be due to the rules which govern the Act, rules which, 
as Mr. Small points out, should be amended. Again, 
he argues very cogently that the Local Authority should 
be allowed to contribute annually to the Annuity Fund 
a sum equal to the teachers’ contribution. In this re- 
spect he is at variance with the recommendations of 
the N.U.T. But, as has been shown above, the condi- 
tions prevailing in Scotland prior to the passing of the 
Act were quite different in Scotland from those in 
England, and in so far as Scottish Local Authorities 
were in the habit of giving pensions to this extent, 
there would be no hardship in re-introducing this 
power. Whether this power should be compulsory or 
optional is a moot point, and one on which in Scotland 
there are different opinions held. To ask Local Autho- 
rities to contribute, and to permit them the option, 
seems to me a policy fraught with much danger. The 
fact that in a great many instances School Boards are 
paying the premium of teachers lends countenance to 
the view that they would be more than willing to con- 
tribute if they were given the power. 
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[* addition to giving School Boards the power to 

contribute, Mr. Small at the same time urges that 
the State aliowance to existing and future teachers 
should be greatly increased, and at least 
doubled. These two conditions obtained, 
it would then be possible to secure the 
return of the teachers’ contributions by 
placing the Annuity Fund on a money-returnable basis. 
At present this basis would be madness, as the resultant 
annuity would be so small that teachers would be forced 
to spend their years of retirement in the poorhouse. 
In conclusion, he advocates that special consideration 
should be given to the case of existing teachers. The 
improvements he suggests would make the retiring 
allowances to existing teachers equal to those for future 
teachers, and it seems hardly possible to secure this by 
way of amendment of the Act. - Their case is special. 
When they became teachers there was no idea of com- 
pulsory retiral at a certain fixed age. In most cases 
their option of acceptance of the Act was quite nominal, 
and had, in fact, very little reality. Special treatment 
should, therefore, be accorded to them. From the 
moneys which accrue to Scotland as Grants in Aid, it 
should not be impossible to set aside a sufficient amount 
to meet all the necessities of the case, viz. that the 
retiring allowance of an existing teacher should at 
least be equal to that of a future teacher. 


Money- 
Returnable 
Basis. 
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W HILE I do not seek to exaggerate the differences 

between the opinions of the Institute, as ex- 
pressed in the booklet recently issued to Members of 
Parliament, and the opinions of the Class 
Teachers’ Association, as shown in the 
pamphlet under discussion, yet it seems to even the 
most casual observer that there is disagreement some- 
where. Mr. Small in his cortentions more nearly 
approximates to the position held by the N.U.T., with 
this important difference, that he would seek to call in 
the Local Authority as a contributory. The Institute, 
on the other hand, desires no amendment of the pre- 
sent Act, and wishes it amended by being ended, and 
a new Act brought in to take its place. In the mean- 
while policy of both there is of course agreement; they 
both desire to get hold of more money, either from 
the Grants in Aid or from the more recently acquired 
Equivalent Grants, But it seems as if neither was 
destined to see much credit for their labours, as in the 
recent discussion on the Scottish Estimates super- 
annuation was given a very back place. Since then a 
petition signed by nearly three-fourths of the Scottish 
Members of Parliament has been presented to the 
Premier, asking that the superannuation of Scottish 
teachers should at once be taken up. Until there 
is a Scottish Grand Committee appointed, I see little 
prospect of Scottish educational legislation. 


Differences. - 
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[XN connection with the grant to necessitous School 

Boards in England, it is interesting to note that 
Scotland is to share to some extent. All School Boards 
whose rate exceeds eighteenpence in the 
£ are to share in the grant. Three- 
fourths of the excess is to be met by the 
Government. It will to a large extent benefit some 
of the very highly rated parishes in the Highlands and 


Equivalent 
Grant. 


rural districts of Scotland; but, on the other hand, it 
will not have any influence on the larger towns and 
cities. But the large School Boards of Scotland have 
been recently making an outcry against the increased 
expenditure demanded of them to cope with the ever- 
increasing demands of the Education Department. 
There can be little doubt that during the last decade 
the demands made by the Department have been very 
great, and in view of the abolition of pupil-teachers it 
is expected that there will be a greater rise in the near 
future. Of course such demands as the Department 
have made during that time have all been for the pur- 
pose of progress and development ; nevertheless, where 
the school population has increased rapidly, it has been 
a matter of no little concern to School Boards to square 
accounts with the ratepayers and the Government with- 
out at the same time incurring considerable odium. 
The Education rate in Scotland is not a very popular 
one, and this unpopularity is very largely fanned by the 
Press. 
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‘THE Scottish Education Department have issued a 
very important circular dealing with a change of 
date in these examinations. At present the examina- 
Leaving tions are held at the end of June, and it 
Certificate is proposed that the written part of the 
Examina- examinations should take place immedi- 
tions. ately before the commencement of the 
short recess at Easter. By the change it is contem- 
plated that there would be no difficulty in placing the 
results of the examinations in the hands of managers 
before the schools broke up for the summer vacation, 
Teachers and pupils would thus be freed from a serious 
anxiety which, under present conditions, must exercise 
an unfavourable influence upon the full enjoyment of 
their holiday. The disadvantage of the present time, 
viz, the existing arrangement in the case of schools 
whose holiday months are July and August, appears to 
me to be equally applicable to the recess at Easter, In 
very few parts of Scotland are the Spring holidays uni- 
form. Glasgow and a few other places observe the 
Easter holiday ; Edinburgh, Aberdeen, and Dundee 
have different dates. Since the Easter is a movable 
holiday, there seems to be as much difficulty in arranging 
for the Leaving Certificate Examination as at present. 
If the result of this change is to make Easter the 
time for all the holidays in Scotland, it would indeed 
be welcomed by the profession. But Corporations and 
Councils are not agreed on this. Some time ago the 
Institute tried to arrange that the holidays should all 
be taken at the same time, but this attempt met with 
failure. If, however, the Department can do better, 
we shall be glad to see the result. The Institute has 
long contemplated holding its Congress at Easter time, 
but the difficulty has been the difference of time in 
holidays, ; 


ee eee 


‘THE new Regulations for the establishment of Pro- 
vincial Committees for the Training of Teachers 
have hastened the resignation of Dr. Maurice Paterson, 


Rector of Moray House Training Col- 
to Dr. M. lege, Edinburgh. Intimation has been 
Paterson, given that he proposes to retire from 
Moray House. the rectorship of the U.¥. Praining 
College in December next, and a movement has there- 
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fore been initiated to afford all former Moray House 
students an opportunity of showing their high appre- 
ciation of his services in the cause of education, their 
admiration of his singleness of purpose and sincerity of 
character, and their esteem and regard for him as a 
friend. A committee has been appointed for the 
purpose, and subscriptions should be sent to Mrs. 
M. Kennedy, 9 Hartington Place, Edinburgh, or to 
Mr. Andrew W. Dick, M.A., Moray House, Edinburgh. 
In all likelihood there will be circulars sent out to 
all former Moray House students, but the committee 
are face to face with the difficulty that the names and 
addresses of many are unknown. The Secretary (Mr. 
Robert Dickson, Warrender Park School, Edinburgh) 
will be glad to have the names and addresses of 
any former students. 


se st ot 


S$ this is the holiday season in Scotland, very little 
is being done in official circles of the Institute. 
The September meeting, however, will soon be with us, 
and the changed place of meeting will 
oe no doubt attract a greater number of 
aid teachers to Edinburgh this year. The 
Edinburgh University have generously placed at the 
disposal of the Institute the M‘Ewan Hall and the 
University Buildings. The M‘Ewan Hall will be used 
for the meetings of delegates, while the publishers’ 
exhibits will be housed in the University. The meet- 
ings of the Old Parochials will, however, take place in 
the Royal High School, as they require to give a year’s 
notice of the change of place of meeting. R. G. D. 





TRAINING COURSES IN OXFORD 
FOR ‘‘ONE-YEAR STUDENTS.” 


GTU DENTS in Elementary Training Colleges are of 
‘three types: (1) those spending only one year in 
residence, who have hitherto been usually graduates, 
and have held a Government grant; (2) those passing 
two years in college, who are the most numerous class, 
and (3) those spending altogether three years over 
their course of study. The third-year student has 
been allowed in the past to go abroad, or to take the 
final course for a degree, but no opportunity has been 
afforded to the two-year students to get further train- 
ing or qualifications, The changes made in the recent 
regulations tend to discourage University work and 
foreign study, and to encourage those students of the 
ordinary type who have done successful work in prac- 
tical teaching since leaving college to take a further 
course of a more advanced type. 

The important additions made to the Regulations on 
this subject are of so much interest that they are here 
quoted at length :— 

“A third year of training has in the past been fre- 
quently granted to enable students to continue a special- 
ised academic course of study for a University degree. 
Though a continuance of a teacher’s general education 
is likely to inerease his usefulness in his profession, it 
cannet be said that the academic courses which have 
been foltowed by many third-year students have been 
framed with any special regard for the needs of certi- 





ficated teachers. While the Board do not desire to 
debar competent students from academic studies during 
the third year of training, they are anxious to en- 
courage third-year courses of other types. In parti- 
cular, a trained teacher who has been engaged in the 
active work of teaching for one or two years will often 
be in a position, by reason of his direct experience of 
teaching, to undertake with profit a renewed study of 
the Principles of Teaching. In such circumstances he 
may derive therefrom greater advantage than if he 
had taken the same course immediately after the end 
of his second year of training. The Board, therefore, 
propose a third year of training to selected trained 
teachers who have served in Public Elementary Schools 
for not more than four years after leaving a Training 
College.” 

It is to be hoped that many trained teachers who 
are now in active work will take advantage of this 
generous offer of the Board and enter upon the pro- 
posed third year’s course. 

There is, perhaps, no more desirable place than 
Oxford in which to spentl this extra year of training. 
It may not generally be known that Cherwell Hall 
has recently been recognised as a college for one-year 
students of this type, and courses of study such as the 
following have been arranged for them :— 

(1) Special work in Psychology, Logic, Ethics, His- 
tory, and Theory of Education, both in the University 
and with the lecturers at Cherwell Hall. 

(2) A special course for teachers of little children, 
including preparation for the examinations of the 
National Froebel Union. 

(3) Geography, for which the University offers pecu- 
liar advantages at the School of Geography. 

Students at Cherwell Hall are always taken through 
a thorough course of the principles of Herbart and 
Froebel. The Practising School, Milham Ford, and 
the extensive College grounds offer ample opportunity 
for complete courses of Nature Study, including the 
management of the school gardens ; while handicrafts 
of various kind are taught to all who wish it. 

Large extensions are being made to the Hall, includ- 
ing lecture-rooms, common rooms, and study bedrooms 
for thirty more students; the life is arranged as in 
other Women’s Colleges, and every opportunity given 
for healthy exercise and recreation; tennis, boating, 
and cycling are thoroughly appreciated by all, as well 
as the beautiful garden with the river Cherwell run 
ning past the foot. 

Owing to the grant generously made by the Govern- 
ment, it is possible to receive third-year students at 
£10 a term, and attention is called to the fact that, 
besides this grant, those who desire it may draw upon 
the College Loan Fund. 

‘All teachers wishing for full particulars should write 
at once to the Principal, who will be glad to answer 
any inguiries; but it is pointed out that applications 
for the grant should be made immediately, os the 
Government have fixed an early date for receiving 
such. 


Rural Evening Schools.—The Board of Education 
has issued a Memorandum full of valuable suggestions 
respecting courses of work in rural evening schools. 
It is suggested that education authorities should pro- 
vide instruction designed to enable the student to 
supplement his ordinary earnings by work in the 
cottage garden, allotment, and small holding. 
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THE BRITISH ASSOCIATION AT 
YORK. 


(BY OUR SPECIAL (ORRESPONDENT.) 


T= genuine student of education expects a great 

deal from Section L of the British Association. 
Here is a ing-ground for educationists with more 
or less of a single aim. To the scientific thinker on 
this subject there is neither Churchman nor Noncon- 
formist, Catholic nor Protestant. The adequate pre- 
paration ef the child for full and complete citizenship 
is the end and aim of all his efforts. He endeavours 
to see education whole, and to close his eyes—brave 
man—to the social considerations which hamper all our 
best efforts towards efficient organisation. If he is 
regarded with amused contempt by the “ practical 
man,” he can afford to wait. 

This truly catholic educational congress meets, how- 
ever, at an unfortunate period—the country sweltering 
under a summer sun; educationists who combine tice 
with theory tired of themselves and their work, longing 
for the sea and the moor, where problems cease from 
troubling ; the general public sick to the heart of * edu- 
cation,” fondly thinking that it has been the subject of 
debate in the Commons for the last few weeks, The 
scientist is nothing, however, if he is not brave. 


A glance at the programme for the meeting at York 
was encouraging—a presidential address by Professor 
Sadler, followed by discussions touching upon real, live 
questions of practical and pressing importance, viz., the 
balance of subjects in the curriculum of the primary 
and secondary school respectively, the adequate prepara-* 
tion of the teacher for his work, and the testing of 
that work by examination or otherwise. If any fault 
was to be found with these arrangements, it was that 
the programme was too comprehensive for three morn- 
ing discussions, assuming that the British Association 
aims at reaching the ear of the general public. It is, 
indeed, the fault of nearly all educational conferences. 
The British public can deal with only one idea at a 
time, concentrated in a phrase—alliterative if possible. 
Whether, by the way, this worship of alliteration is the 
result of too diligent reading of the Daily Mail, or of 
the poems of Mr, Swinburne, is an anthropological _ 
problem which we commend to Mr. Andrew Lang or toa 
future meeting of Section H of the British Association. 


Professor Sadler in his presidential address frankly 
confessed his inability to supply us with a complete chart 
of the educational voyage into the unknown. In his 
opinion, however, we bave begun to move, and are no 
longer stranded in the mud. ‘“ We have moved, often 
uncousciously, from our old moorings. A strong current 
which we could not resist has shifted us from where 
we lay, more or less comfortably, before. And we have 
had to move in a fog,a puzzling and dangerous fog, 
now impenetrably thick, and now lifting enough to 
show that we are still moving fast into unfamiliar 
waters. First on one side, and then on another, we 
have heard angry cries of impending collision ; but the 
current carries us on amid conflicting advice as to the 
handling of the boat, and much discord of opinion as to 
whither we are really going.” 


Then followed an attempt to chart at least the first 
stage of the voyage. In administrative affairs “ the 
cantonal principle and the national principle are strug- 


gling forthe mastery.” The central authority promises 
to obtain control, because the tendency is to centralise 
expenditure. Some attempt has been made to unify 
the ma ent of educational affairs to the advantage 
of all The State is becoming a universal foster- 
mother—some would say grandmother—and under- 
taking, for good or evil, those duties which some of us 
used to regard as parental. Education is not a sec- 
tional affuir, but concerns the citizen in his communal 
capacity. ‘At point after point purely educational 
questions are implicated with economie and social prob- 
lems, and we are forced to the conclusion that educa- 
tional reform involves the intrepid handling of evils 
which lie outside the class-room, and affect the home 
life and economic welfare of parents and children alike.” 
Then came an attempt to focus discussion, and we 
might do worse than follow Professor Sadler’s lead in 
drafting programmes for educational conferences during 
the coming year. The three pressing needs of English 
education are, in his opinion, scientifically planned 
experiments (1) in the use of new methods of teaching ; 
(2) in new grouping of studies; (3) in the closer adap- 
tation of different forms of school training to the 
practical needs of later life. 


With regard to the papers read and discussed at the 
three subsequent meetings, may we ask indulgence for 
concentrating attention upon the burning question of 
curriculum, the second of the three points emphasised 
by the President? If there is one matter upon which 
all thoughtful educationists are agreed it is this—that 
the curriculum both in the prim and secondary 
school is absurdly sculls. ‘oo much is at- 
tempted, with the natural result that too little is done. 
At the present time, on a moderate estimate, one-half 
of the intellectual effort of the ordinary school is abso- 
lutely wasted. This is the natural accompaniment of a 
period of change. The scientific thinker has so far made 
his influence felt that education is no longer synonymous 
with instruction, The word now connotes something 
wider, fuller, more complete. It covers not only in- 
struction but training, and training not merely of the 
mental faculties, but also of the physical and moral 
side of child nature. This is generally recognised in 
theory, and repeatedly quoted as a platitude, but the 
recognition has not as yet been accompanied by any 
definite simplification or concentration of the conven- 
tional curriculum, which aims at storing the youthful 
mind to repletion, at teaching to know rather than 
teaching to be. How to cut away the unnecessary, 
how to combine, correlate, or fuse the orthodox branches 
of the ordinary school curriculum, how to concentrate 
intellectual effort in order to leave time for attention 
to the physical and moral needs of the pupil, is by far 
the most important practical problem confronting the 
educational world at the present time. 


It will do us no harm to face the fact that the 
teacher, according to the new educational socialism, 
is not only to fit the child for making a living, but also 
to stand in loco parentis as well as in loco pastoris. 
If this is to be his comprehensive work, the purely 
intellectual and informative part of it must be reduced 
in a very material manner. He must not be expected 
to turn out lightning calculators or animated ready 
reckoners. He must not be held up to public ridicule 
if his pupils cannot tell off hand what is 5 per cent. of 
£6, 9s, 2d. (an actual conundrum set to a palpitating 
candidate for the post of office boy), or to calculate by 
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“the good old rule of H egrensy ”" the value of 59233 
articles at £2, 18s. 93d. each. It is not humanly 
possible for him to endow the average pupil with “a 
taste for the best literature,” or to do more than intro- 
duce him to history and geography, properly so called. 
Those whose business it is to impose the curriculum 
upon the schools, must not add one “subject” after 
another to the portentous list at the instigation of out- 
side specialists or irresponsible cranks. 


Let us thankfully acknowledge that there is a strong 
and widespread desire, born of confusion, overpressure, 
and waste of effort, to 
“simplify the curri- 
culum ” of the primary 
school at least. But, 
up to the present, most 
of those who have 
tackled the thorny 
problem have merely 
counted the “subjects” 
as well as the number 
of school hours in the 
week and then stood 
petrified with their 
hands in the air. The 
next step will probably 
be the dropping of 
certain branches which 
are thought to be “ use- 
less” in a mechanical 
manner, though there 
are signs of an en- 
deavour to combine or 
correlate one division 
of school work with 
another. There is also 
a decided movement in 
favour of reducing the 
dimensions and scope 
of several of the tra- 
ditional subjects, as, 
e.g.,in arithmetic, much 
of which is neither 
educationally nor prac- 
tically useful, and in 
English graimmar, of 
which the only really 
necessary portion is 
that which directly 
bears upon oral or 
written composition. 
But something more 
drastic and revolutionary is required. The whole 
primary curriculum must be scrapped. We require in 
this State Department a First Lord with Napoleonic 
qualities of administration and courage unlimited. 


The primary curriculum is in a sufficiently congested 
state, but it is simplicity itself compared with that of 
the ordinary secondary day schools. Here the examina- 
tion of the old style still reigns supreme, for the only 
educational resu]t that a middle-class British parent can 
appreciate is a certificate and a long list of “‘ honours” 
at the end of a prospectus. Consequently the curricu- 
lum is on the whole wooden, artificial, and foolishly 
ambitious to the last degree. On the other hand, we 
have in the great boarding schools of the best type 
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PROFESSOR MICHAEL SADLER. 
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some unity of aim and purpose. Here the teacher is 
actually in loco parentis as well as in loco pastoris, and 
faulty though the system may be in many ways, it is 
yet the soundest, scientifically speaking, that is to 
be found the world over. Reform the intellectual 
curriculum of these schools so that it develops powers 
of independent thought and initiative, and you will 
come as near to the ideal as is possible in this imperfect 
world. Whether it is right that the parent should 
delegate his functions to a substitute is a moot point, 
but it will be readily acknowledged that it is often to 
the immense advantago of his offspring that he does 
so. Here is food for 
thought, but we must 
not digress. 


On this pressing 
matter of reorganisa- 
tion and simplification 
of the curriculum, then, 
had the British Associa- 
tion anything helpful 
to say? 


Sir Philip Magnus 
presented a printed 
report on the Studies 
most suitable for Eje- 
mentary Schools, the 
fruits of the delibera- 
tions of an influential 
committee appointed 
by the Association in 
1903. The first por- 
tion of this document 
reminds us forcibly 
of the transcendental 
Suggestions published 
by the Board of Edu- 
cation last year. The 
greater part of the 
remainder deals with 
the teaching of Arith-, 
metic and Ménsura- 
tion, Nature Study and 
Housewifery, and is 
also, to a great ex- 
tent, on the lines 
already. laid down. by 
Whitehall. We find 
here no constructive 
effort at framing a 
, simple yet comprehen- 
sive primary curriculum. Much of the report consists 
of counsels of perfection of the kind to which practical 
educational workers are now inured. But it is im- 
portant enough to merit careful consideration, and in a 
future issue of Zhe Practical Teacher we hope to return 
to it. 


Several times during the course of his address the 
President made reference to this most important matter 
of eutriculum. “ They had been very wasteful,” he said, 
“of the more ordinary kinds of intellectual material, 
they had done pitifully little to teach the mother tongue, 
they had far too little in their school lessons to kindle the 
imagination, which on social, political, economic, and on 
other grounds they greatly and urgently needed, and 
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by their worship of examinations they too often en- 
couraged, on the part of both teachers and learners, 
a wrong attitude of mind.” We have ventured to 
emphasise above a sentence which appears to us to be 
one of the most true, striking, and, in a sense, original 
utterances on educational matters of the last decade. 
Here is at least one guiding principle in the matter of 
curriculum. If we had space we could prove that the 
lack of imagination has, for example, a great deal to 
do with the unemployed question. If Professor Sadler 
would develop this idea for educationists and teachers 
generally, he would confer one more great and lasting 
benefit upon his generation. 


Professor Sadler spoke later of ‘‘the remodelling of the 
curriculum of some elementary schools, so as to give a 
much larger place to handwork and practical training.” 
We may be captious, but the use of the word “ some” 
in this connection appears to us to be unfortunate. It 
suggests the special training of a certain section of the 
children of our schools as hewers of wood and drawers 
of water, or at least as artisans—though some of them 
may be born artists! In the place of ‘‘ some elemen- 
tary schools,” may we suggest “the primary grades” 
generally, irrespective of class or environment. All 
pupils of a certain age ought to be definitely trained to 
use hand and eye as an integral part of the complete 
process of education, and with the direct object of 
making them better fitted to profit by intellectual 
training. For they will thus, as careful experiment on 
a small scale has conclusively proved, cover the ground 
more quickly because of the increased intelligence 


which follows upon the acquirement of a steady balance. 


between the physical anc the intellectual. 


The curriculum of the primary school as sketched by 
Mr. Burrell, the Principal of Borough Road Training 
College, was sufficiently removed from the orthodox 
“three R’s” to satisfy the most original educational 
thinker. The following is the suggested grouping of 
the subjects :— 

1. Physical. Work.—The following come under con- 
sideration: Dress, ventilation of rooms, games, central 
playing grounds, and all that belongs to the under- 
standing, care, and training of the body. 

2. Tool Work.—Tools are means of shortening and 
perfecting labour. The pen, the pencil, the ruler, the 
brush, the scale, compasses, carpenters’ and joiners’ tools, 
the needle (for boys), and such tools as may be required 
for boys of special aptitudes are to be instruments of 
skill and alertness. 

3. Geographical Work. — As history is based on 
geography, the two are considered together. (a) The 
map and the lantern. (6) The main features of 
physical geography, the inventions and processes in 
use, and the most pressing questions and problems. 
(This is to take the place of the chemical or physical 
laboratory in early days of school.) (c) The frequent 
reading of guide-books, books of travel and exploration, 
and books on the flora and fauna of great divisions of the 
globe. (d) History taught on the concentric system. 

4. English Work, including reading, spelling, com- 
position, and literature. 

5. Elementary Mathematics, chiefly mental. 

6. Singing, Speaking, and Voice Production. 





Here is a ready-made syllabus for an educational 
meeting during the coming winter, the purpose of the 


debate being to decide how far this outline of a primary 
curriculum satisfies the educational and social needs of 
the present day. In our own opinion it is up to date, 
as we have already said, in its departure from the 
orthodox, in its insistence on physical training, and the 
organisation of that bodily activity which comes natural 
to every healthy boy and girl. For ourselves we should 
attempt a rearrangement of sections 3 and 4 on other 
lines. We need a new subject, which for want of a 
better term we shall name Humanity. It includes 
geography, history, and literature in close connection, 
and its purpose is to interest the pupil—no difficult 
task—in the surroundings, life, and thought of the 
various peoples of the world. We should specially 
commend the breaking away from the narrowing term 
Arithmetic, and the adoption of the wider term Ele- 
mentary Mathematics, upon which one might further 
improve by the use of the simpler and more expressive 
phrase, Number Work. And so on ad lib. In sucha 
discussion there would be, of necessity, much useless 
talk, much intellectual groping, but this is inevitable. 
Even the British Association was not free from it. 


We like the practical note of the contribution of 
Professor Millicent Mackenzie on the problem of Girls’ 
Education in Elementary Schools. Here we go to the 
root of the matter. Here is a refreshingly direct 
onslaught on the old ideas of the function of the school. 
“ Reading aloud, writing, and arithmetic have little 
value as regards character training, and are too often 
meaningless acts to girls in the poorer parts of our 
great cities where people do not read or write, and 
have no money to invest. Even sewing and cookery 
as taught (although no doubt of value to those who can 
practise at home) are quite out of relation to life as 
they know it. . . . The curriculum must be simplified 
as regards number of subjects, and only those retained 
which bear directly on life and character. . . . Arith- 
metic, reading, and writing are to be subordinate to the 
study of practical matters and of history, literature, and 
geography.” In other words, the State must be the 
nursing mother, and the time that is left over from 
teaching the offspring to live must be employed in in- 
tellectual study of a humanising character, For thirty 
years all our primary education has been purely and 
severely technical—we have trained clerks! 


After striking a most necessary note of warning 
against the overdoing of athletic exercises, Sir Lauder 
Brunton insisted upon the necessity of the school con- 
cerning itself with the encouragement of bodily activity 
as a necessary forerunner and accompaniment of 
pleasurable and profitable mental alertness. We give 
his “ practical” suggestions as he offered them himself. 
“ The old war games, such as ‘I spy’ and ‘ Prisoner's 
Base,’ might be adapted to modern warfare, or J. Feni- 
more Cooper’s novels might be used to teach scout- 
ing to the bands of white men or Indians into which 
the boys might divide themselves, Some people may 
argue that such a course would tend to foster a spirit of 
militarism in this country. For my own part I believe 
that it would be just the reverse; that such training 
would greatly help boys to become volunteers, and that 
with an almost universal system of volunteering we 
might lessen our army without risk, seeping a corre- 
sponding amount of tax money in our pockets, and live free 
from the dread of foreign invasion on the one hand, 
or from universal conscription on the other.” The 
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words here printed in italics ought to make John Bull 
interested in education, even in the dog days. But Sir 
Lauder Brunton is too optimistic surely! If, by the 
way, the aforesaid John Bull regards conscription asa 
red rag, we would beg to remind him that a knowledge 
of military scouting will make a boy able to scout well 
for his living. 


Turning now to the question of the secondary curri- 
culum, we must note at the outset that the headmaster 
of Eton is of opinion that it matters little or nothing 
what we teach, so long as we get the training value out 
of the subject in hand. But Mr. A. C, Benson takes 
a more modern view of the subject under discussion. 
“ For the large majority of average boys,” he says, “ the 
classical system, however conscientiously administered, 
is, under present conditions, a deliberate disregarding 
of most of the methods by which intellectual influences 
may be brought to bear on the young.” This is 
straight and from the shoulder. Then a little later we 
have due emphasis laid on what we must insist upon 
calling the educational problem. 

“The crying need is simplification. By taking out 
of the ordinary educational scheme, one by one, all the 
component parts which are not absolutely essential, and 
by keeping the balance of subjects carefully in view, it 
would be ible to arrive at a simple core of educa- 
tion which should be available for all boys, while a 
little should be added at one point or another, with 
careful reference to the tasks and abilities of individual 
boys, by which the emphasis might be laid on one group 
of subjects rather than on another.” 


Mr, Benson's “ core of education” is as follows :— 

(1) French ; (2) Arithmetic ; (3) Modern History, 
English and European; (4) Geography; (5) Elemen- 
tary Science; (6) Bible Teaching, and (7) English, 
which should form the central core of education. 

This is, of course, almost purely intellectual. The 
schools which Mr. Benson has in view have always 
placed the physical training well in the fgreground. 
The problem here is different from that in the sphere 
of primary education. There is no attempt on Mr. 
Benson's part either at “scientific grouping,” as the 
modern elucationist understands the term, but the 
subjects enumerated are selected for their practical 
value in the early intellectual training of an English 
gentleman. But Mr. Benson’s education “core” is 
suggestive as well as modern in the best sense of the 
ill-used term, It embodies not only his own ideas but 
those of the most enlightened and practical reformers 
in that branch of educational work which is misnamed 
*“‘secondary.” 


Given the “ core,” Mr. Benson would add to it at a 
later date according to a boy's “ special idiosyncrasies.” 
A boy “with literary and linguistic tastes might do 
Latin, Greek, and possibly German; a boy who is 
linguistic and not literary could do German and be 
spared Greek ; and so on similarly with each subject, 
so that every boy would have a solid centre of neces- 
sary work, and as large a margin as possible of work 
that specially interests him.” So with a counterblast 
to the old ideas of school curriculum Mr. Benson con- 
cludes his valuable contribution to the controversy. It 
forms a good summing-up of the situation. “ Ex- 
perience is against the Baers that boys are taught 
accuracy by compelling them to devote their time and 
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energy to work that is irredeemably and essentially 
dull.” 


Professor A. Smithells dealt with School Training for 
Home Duties of Women, with reference to the require- 
ments.of “girls who are better off and are in secondary 
schools,” e idea that such girls generally get all 
that is necessary of this training within their own 
homes was swept aside abruptly and courageously by 
the Professor. ‘‘The homes in question,” he said, “ are 
often very much worse managed, and the seat of much 
more ignorance, prejudice, and folly, than their presid- 
ing geniuses have any idea of.” This is direct enough, 
and on the whole true enough. The leading idea of 
the Professor's subsequent remarks was to frame the 
scientific portion of the school curriculum so that it 
might have a ically useful bearing upon the 
preg Bs of a middle-class home. The science of 
the se “lab” is too formal and academic, and has 
no bearing upon “the oven that won’t heat, the jelly 
that won’t set, the meat that won't keep, the fire that 
won’t draw.” Schoolmistresses “‘ with high degrees in 
seience can give no intelligible account of the hot- 
water system in any ordinary house, and have no 
opinion as to whether a hand-mirror is a satisfactory 
test for a damp bed. . . . They know nothing of gas- 
meters, filters, or clinical thermometers, and are para- 
lysed before a smoky chimney.” Which is ali too sadly 
true. We shall ourselves write to the Professor about 
that hand-mirror before our autumn holiday begins. 


Miss ©. M. Mason is a Section in herself. She re- 
presents Books in education in an age when these 
instruments are too much discredited. ‘The methods 
and curriculum are too bookish” cry the reformers, one 
and all. “The intellectual education to be derived 
from Books is still to seek,” says Miss Mason. “ Every 
scholar should study with delight his own living books 
on each subject. Knowledge concerning persons and 
peoples can best be derived from books, The children 
must enjoy the book. The reading of it must cause that 
intellectual stir which marks the inception of ideas.” 
Publishers of school-books need not, however, quote 
Miss Mason. It is not the Midlia abiblia that are 
meant, but real books, books written without any 
specific reference to the school at all. 


Thus we have plenty of ideas, but no definite policy, 
an almost frenzied insistence upon the presence of the 
disease with little help as to the remedy ; but we have 
at least the assurance of Professor Sadler that we are 
beginning to move, which is something. 





German Recruits.—We often hear comparisons be- 
tween English and German schools which are altogether 
in favour of the latter, and the accounts of the excellent 
schools of which we read lead us to think that they are 
types of the general primary school inGermany. From 
a report issued by the Prussian Minister of War, there 
still seems to be a vast amount of crass ignorance among 
army recruits, Thus a childishly simple sum was wrong 
in 85 cases out of 100, and 106 out of 200 could not 
say what was the opposite of “courage.” It seems 


that in Silesia it is no uncommon thing for 120 to 
150 children to be in charge of one teacher, and in 
Breslau there are 132 schools in which 90 children fall 
to the care of one teacher. 
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IS RADIUM A COMPOUND? 


BY 8. IRWIN CROOKES, A.M.I.E.E., F.C.8. 


R= is so entirely different from all other 

elements that one is inclined to think that it 
must be a compound, First of all, Radium emits an 
a-particle, positively charged, whose mass is twice that 
of a Hydrogen atom. The residue again disintegrates, 
and in doing so, gives off another a-particle. This 
process is repeated several times, and continues until 
five or six a-particles have been emitted. It has been 
suggested that the ultimate residue, or final product of 
disintegration, is Polonium. 

To return to the a-particles, it seems very probable 
that when their charge is neutralised by a negative 
corpuscle they become Helium atoms. Assuming the 
truth of the above, and that Radium is a compound, 
it has been suggested that the formula for such a 
compound radical would be PoHe, or PoHe,; or if 
the final product is some other unknown element, 
say U, the formula would be UHe, or UHe,. In 
passing it is worth noting that the above suggested 
formula takes no account whatever of the {-particles. 

Probably the idea that Radium is a compound 
has arisen from the fact that in the past, all ele- 
ments discovered prior to the radio-active period have 
always been obtained from compounds. Ramsay and 
Soddy have proved beyond a doubt that Helium can 
be obtained from Radium. Perhaps it would be more 
exact to say that Radium produces Helium. The 
identity of this substance| obtained from Radium was 
established by means of its spectrum. Ramsay’s 
method of procedure was somewhat as follows. By 
the aid of liquid air and a special manometric arrange- 
ment, some Radium emanation was forced into a 
spectrum tube and there retained for some time. 
The gas thus collected was examined by means of 
the spectroscope. The first examination gave an un- 
known but characteristic spectrum, which was thought 
by Ramsay and Soddy to be the spectrum of the 
Kiadium emanation. ‘Three days later the well-known 
1) line appeared in the spectrum, and after another 
two days the whole of the seven lines due to Helium 
appeared, The same spectrum is given by Helium 
obtained from Radium, by Helium from Cleveite, and 
by the Helium in the sun. It is worth mentioning 
that Helios is Greek for sun, as its existence in the 
sun was known some time before it had been discovered 
on the earth. It was a fitting coincidence that Ramsay 
should discover that Radium produced Helium, as he 
was the discoverer of Helium in the mineral Cleveite. 
This production of another element—Helium—from 
Radium is probably the strongest argument which 
can be adduced in favour of the compound nature of 
Radium. Should this view. be correct, the chemist 
will have to revise many of the fundamentals of his 
science. Most of the other elements would have to 
be regarded as compound radicals, the only probable 
exceptions being Helium, and a few other elements of 
low atomic weight; a new definition would have to be 
adopted for “‘ element,” and the whole science of chem- 
istry revolutionised. Another point which is taken 
by some to indicate the compound nature of Radium is 
that the velocity of radio-active processes is independent 
of temperature. In support of this it is argued that 
, there are cases on record of certain molecular processes 


taking place with a velocity which is independent of 


the temperature within certain limits—e.g., certain’ 


cases of super-cooling, Advocates of this view say 
that, though these radio-active processes involve enor- 
mous amounts of energy, there is no direct reason why 
such processes should take place at a rate independent 
of temperature, even though they may not be purely 
atomic in character, 

The above forms a brief résumé of the chief points 
supporting the hypothesis that Radium is a compound. 
The evidence against this hypothesis must now be 
considered. 

If Radium is a chemical compound, the changes 
taking place must be looked at from the point of view 
of ordinary chemical reactions. What is the result 
when this point of view is taken? We find that in 
this case we have, to put’ it mildly, a most flagrant 
exception, a case in which one million times as much 
energy is set free as is liberated during the most violent 
chemical reaction known—a most unlikely contingency. 
The production of Helium being unaffected by ex- 
ceedingly wide ranges of temperature, also militates 
against the non-elemental view, as there is not another 
chemical reaction which is unaffected during such an 


‘enormous temperature range—from ordinary tempera- 


tures to that of liquid air. The spectrum of Radium is 
definite, its atomic weight (225) is fairly definite, its 
chemical behaviour is definite, and its relationship to 
the group Calcium, Barium, and Strontium, seems 
definite. All these facts point to the elemental nature 
of Radium, which also comes under our present defini- 
tion of an element, The breaking-up which does occur 
in connection with Radium occurs spontaneously, and 
is neither accelerated nor retarded by chemical or 
physical agencies. The chem/cal atom is defined as “ the 
smallest chemical unit which enters into combination 
with other substances, and which cannot be broken up 
by the action of the physical and chemical forces at 
our disposal.” Up to the present Radium comes under 
this definition. The enormous amounts of energy in- 
volved, and the peculiarity of the changes occurring 
in connection with Radium, make it more reasonable 
and natural to suppose, that these changes are agen td 
due to the smashing of the atom rather than the mole- 
cule. The activity and heating effect of Radium, the 
rate of decay of the emanation, are all unaffected by 
the most drastic physical and chemical treatment. The 
past experience of chemists in attempting to break up 


atoms would lead us to expect these last-mentioned . 


results, if the changes are due to internal actions 
within the radio-element itself. Rutherford and 
Soddy’s disintegration: theory also favours the ele- 
mental view of Radium. The substances produced 
during the disintegration are of the nature of chemical 
elements, and differ only from the ordinary elements 
in being temporary. The entire process of disintegra- 
tion as given by Rutherford is :— 

Radium — Emanation + Radium A — Radium B 
— Radium C + Radium D + Radium E — Radium F. 
The latter is thought to be identical with Polonium and 
Radio-tellurium. These transitory forms are termed 
“metabolons” by Professors Rutherford and Soddy. 
During its existence the metabolon behaves like an 
ordinary chemical atom. As stated by Professor Soddy 
in “The Wilde Lecture” he gave at Manchester, no 
indication is given by the metabolon of its approaching 
erd, “but suddenly, by some internal cataclysm, the 
cause of which is at present almost beyond conjecture, 
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it flies to pieces, and ceases to exist in the form 


‘previously assumed. A new world is thus opened 


out, in which the atom is-not the unit, in which the 
forces are not chemical, and in which physical con- 
ceptions such as temperature are without meaning.” 
This quotation alone, from the remarks of one of the 
great workers on Radio-activity, is sufficient to indicate 
that Radium cannot very easily be brought within the 
category of ordinary chemical compounds. 

Enough has been said to show that Radium may 
reasonably be looked upon as the progenitor of Helium. 
In much the same way Uranium is said to be the 
parent of Radium. Boltwood, in the Philosophical 
Magazine, advances this view, and supports it by the 
following facts. He analysed twenty-two different 
samples of Radium ores, twelve of which were distinct 
minerals, and in every case he found that the quantity 
of Radium present in each sample was directly pro- 
portional to the quantity of Uranium present. Here 
we have another case of the transmutation of the 
elements—the dream of the old alchemists become 
a reality. Whilst this is so, our knowledge is yet too 
scanty to enable us to control these transformations. 
The secret is still in the future, and with it many 
possibilities, not the least being a means of controlling 
the enormous amounts of energy—with consequent 
applications—involved in these intra-atomic changes. 


— vor — 


A VISIT TO A BELGIAN CONVENT 
SCHOOL. 


“THE problem of “ What to do with our Boys” is 
hardly more difficult to solve than “‘ What to do 
with our Girls,” especially when they have reached the 
age of fourteen or fifteen, and there is no school within 
easy access which will afford the necessary training and 
teaching. It was a problem over which Janet and I 
had many serious debates before we could report 
progress. 
The schools in England of which we knew fell into two 
classes, those where the teaching was of a second-rate 
order, and not in the least useful for a girl who would 





NEDELBRAKEL: PENSIONNAT DES S@URS DU 
SAINT-CQ@UR DE MARIE. 


General View. 


have to do something to earn a part of her expenses, 
and those where the teaching and training were what 
we desired, but where the fees were prohibitive and 
the “‘extras” appalling. A suggestion from a friend 
led to our trying Belgian schools, and finally selecting 
a convent school, not without some objection from 





Janet, who did not like the prospect of her girl being 
so far away, for a year at least, and with some doubt on 
both our parts as to whether it would be advisable for 
a child, with parents old-fashioned enough to be Church 
of England people, to enter a Roman Catholic school. 
The first objection was waived in consideration of the 





Blessing the Grotto. 


advantages to character and self-reliance, which were 
bound to accrue from such a cutting of the apron- 
strings, and the second was overcome by the guarantee 
of the Father Director that no attempts were made in 
any way to influence a child’s belief, and that religious 
discussions were absolutely forbidden in the school. 
Satisfied on these points, we determined to take Eileen 
across the Channel. A singularly smooth crossing from 
Dover to Ostend, a short run in the excellent train of 
the Belgian State Railway, landed usin Ghent. There 
we changed, and, leaving the main line to Brussels, ran 
south through undulating country to our destination, 
Nederbrakel, which we reached in the evening. All 
the English girls in the convent were at the little 
station waiting to welcome the new-comer, and a five 
minutes’ walk through the school grounds, amid some 
little excitement, brought us to the convent. The good 
sisters had provided: a supper, which was more than 
acceptable, and, as closing time was drawing near and 
we were somewhat tired, Janet was glad to be shown 
to her room in the convent, while I went off to the 
Pomme d’Or, a clean little estaminet in the main street 
of the town. Nederbrakel is a town of some five or 
six thousand of a population, the chief industries being 
glove-making, match-making, and of course agriculture. 
After breakfast, we made a tour of the school and 
grounds under the guidance of one of the sisters, who 
was most anxious to satisfy all our doubts by letting us 
judge for ourselves. The convent and its buildings 
stand in about twenty acres of ground, and comprise 
the boarding school, with about a hundred and forty 
pupils, of ages varying from two to nineteen years, the 
convent, of fifty to sixty sisters, the pensionnat where 
paying guests are received, the chapel, the house and 
grounds of the Father Director, and the day school or 
externat. The school, in which we were mainly inte- 
vested, is well-built and roomy, with excellent sanitation 
(not always found on the Continent, as many readers 
well know), and equipped as well as a good secondary 
school in England. In addition to the necessary class 
rooms there are half-a-dozen music rooms, a dress- 
ing room, large play rooms, a large covered 
verandah for wet or inclement weather; the réfectoire 
is spacious and airy, and the dortoir (or dormitory) is 
divided into cubicles, which are screened from the , 
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passage by heavy white curtains. The whole building 
is spotlessly clean. The exterior walls towards the 
garden are covered with rose-trees, and fruit trees of 
various kinds. The grounds are prettily laid out, 
with creeper covered arches where study is done in hot 
weather, ponds, shaded walks, a grotto, and open fields. 
Enough vegetables are grown to supply the convent. 
and a small herd of cows provides milk, cream, and 
butter. 

The ordinary course of instruction comprises English, 
French, German, Reading, Arithmetic, Bookkeeping, 





BEA oOo 


The Dining Hall. 


History, Geography, Domestic Economy, Plain and 
Fancy Needlework, and Gymnastics, Music (Singing, 
Piano), Drawing, Painting. Dressmaking, Shorthand, 
Typewriting are extras. 

The methods of teaching are good, although in a 
short visit it was impossible to examine them carefully, 
but we can judge from the specimens of work we saw 
and the progress already made by Eileen. We wished 
her particularly to learn French. So she is debarred 
from speaking English from Monday morning to 
Saturday night. In addition to the ordinary lessons, 
she must learn and repeat five sentences in French 
daily, with the result that after a few weeks’ residence 
she could write a letter home in French, which, though 
by no means faultless, was better than she would have 
done in as many months in England. 


The Verandah, 


The daily routine runs somewhat as follows :—The 
girls get up at 5 a.m., and after a service in the chapel 
have early breakfast at 6.30. This consists of “ tartines” 
and coffee. (For those unacquainted with Continental 
breakfasts, I may explain that “tartines” are bread 
and butter sandwiches—home-made bread and beau- 
tiful butter.) From 7 till 9 the girls are at study. 
At 9 there is a second breakfast, from half-past 9 


to 11 more lessons, and at 11.30 dinner, consisting 
of soup and two courses of meat and vegetables. 


Playground. 


Recreation follows, at 1 the classes resume and con- 
tinue till 4, when there is a light meal—tartines, 
coffee or milk. The English girls have tea and take 
it in turn to provide the fragrant herb, a supply of 
which must be forwarded from “home,” as_ that 
obtained on the Continent is a very poor variety. 
From 5 till 6.30 lessons are being prepared for the 
morrow, and, after a short service in the chapel, hot 
supper is served at 7—-soup, meat, and vegetables, 
By 8 o'clock the pupils are in bed, and, as Eileen has 


4 





The Dormitory. 


remarked, ‘‘ Very glad to get there.” The monotony 
of the routine is, of course, broken by walks, picnics, 
excursions, when the weather permits, 

We had unlimited opportunities of talking con- 
fidentially with the English girls, some of whom had 
been there fér four or five years, and they were 
enthusiastic in the praises of the school, and we have 
already had a request from Eileen that she may stay 
another year beyond the period arranged for. 

The most pleasing feature of the school is the ad- 
mirable tone. The discipline is firm but kind. 
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The Action of Running Water on Soil. 


Experiment 70 may be somewhat modified to illus- 
trate more clearly what happens during the flow of 
a river, 

Experiment 71.—Put some soil into a small beaker, 
fixed so that its lip is just above the edge of a much 
larger one. Arrange for a supply of water to run 
through the small beaker, either from an aspirator 
bottle or from a Winchester quart bottle with syphon 
attachment. It is an advantage to smear the outside 
of the beaker, just round the lip, with vaseline; the 
water then runs out in a more uniform stream, instead 
of spreading itself over the glass, ’ 

Note that a turbid stream of water issues from 
the small beaker, leaving behind only coarse sand and 
gravel; in a short time this beaker contains clean 
water. The large beaker contains turbid water, and 
also gives a muddy sediment; the water issuing from 
it is turbid and should be collected in two lots. 

To one of these lots add about 25 per cent. of its 
volume of sea water, or about 5 per cent. of its volume 
of & saturated solution of common salt. In a short 
time the suspended matter has deposited, leaving a 
clear solution, while the other lot of water still remains 
turbid. Salt evidently facilitates the deposition.’ 

The water in the small beaker may be likened to 
&® mountain stream; the rapid current wasbes away 
all fine particles and leaves only coarse gravel, sand, 
ete. The water is clear and the bed sandy or stony. 
The large beaker shows what happens in the river ; 
the volume of water is larger, but the velocity of the 
current is usually less, and fine matter deposits, forming 
a muddy bed. There is, however, a distinct flow, and 
the finest particles have not time to settle, but are 
carried onwards. 

When the turbid water comes into the sea most of 
the suspended matter is deposited. Two causes com- 
bine to bring about this result: the salts dissolved in 
the sea water exert a peculiar action, not yet under- 
stood, but easily shown in this experiment, and there 
is also a decrease in the rate of flow when the river 
widens out into the estuary. This deposit at the 
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NOTES ON AN EXPERIMENTAL COURSE OF 
LESSONS ON PLANT LIFE AND SOIL. 


BY EDWARD J. RUSSELL, D.SO. (LOND.), 
Lecturer in Chemistry, South-Eastern Agriculteval College, Wye. 


(Continued from p. 92.) 


mouth of a river produces a bar or a delta, according 
to circumstances. 


Permeability of Soil to Water. 


Experiment 72.—Cut two discs of perforated zinc, 
about one inch in diameter; place one in each of two 
funnels and cover with filter paper. Into one funnel 
put some clay and spread about very thoroughly, so as 
to leave no fissures through which water might run ; 
into the other put some sand or sandy soil, and spread 
about equally well. Pour water into the funnels ; it 
rapidly runs through the sand, but will not pass through 
the clay. 

The explanation is not difficult to trace : water passes 
through sand because sand particles are large and have 
large spaces between them even with the closest pack- 
ing ; it will not pass through clay because clay particles 
are extremely minute and the spaces between are also 
small. 

It is obvious that the permeability of any soil to 
water will depend on the relative proportions of the 
fine and coarse particles, and that, generally speaking, 
the fine particles exercise the predominating influence. 

This property forms a convenient test for a clay soil. 
Of two soils treated in the above fashion the one which 
allows more water to pass through in a given time 
contains less fine and more coarse matter than the 
other. 

We have seen that salt hastens the deposition of 
fine particles from the turbid liquid of Experiment 71. 
Lime can be shown to have the same effect. The 
experimental result suggests that salt and lime cause 
the minute particles to coalesce and form larger ones, 
which sink more rapidly. If this is so, the permeability 
to water should be increased by the same treatment. 

Experiment 73.—Divide some clay into three por- 
tions, and knead up the first with about one per cent. - 
of lime, the second with about one per cent. of salt, and 
leave the third untouched. Lay the separate portions 
on to funnels, as in Experiment 72, and take the time 
required for a given volume of water to pass through 
each. Note that both lime and salt increase the rate 
at which water passes through clay. 
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In carrying out comparative experiments, take care 
that the clay is well above the filter paper. If the 
water poured on can once get to the filter paper, it is 
likely to pass through fairly rapidly. 

Experiment 74.—The converse process of “ pes ” 
decreases the permeability Sf clay. Knead up cla 
very thoroughly under water, working it well with the 
fingers ; you thus obtain a plastic mass which appears 
to be quite impermeable to water. Basins made of this 
material will hold water indefinitely. Puddled clay is 
valuable in making an embankment water-tight. 

The impermeability of clay is also one of the factors 
which produce springs. There is a spring at Wye with 
which the school children were all acquainted, and by 
applying the method of Experiment 72 we were able to 
discover how it arose. The spring appears at the foot 
of the escarpment of the Downs, where a bed of clay 
comes from under the chalk and forms a strip two or 
three miles wide and many miles long. The chalk soil 
above the spring was found to allow water to pass 
rapidly through ; the clay soil round about the spring 
was almost impermeable. 

It was, therefore, concluded that the rain which fell 
on the Downs would readily soak into the ground until 
it came to this bed of clay, when it could get no 
farther. It then came out from the Downs, forming 
a spring. On the other hand, rain falling on the strip 
of clay could not easily sink in; it would lie on the 
surface, or run off in streams. Not only could we 
thus explain the formation of the spring, but we could 
also account for the entire absence of streams or even 
ditches on the Downs, for their frequent occurrence on 
the clay strip, and for the profusion of springs at the 
junction of the clay and the chalk. 

When a natural phenomenon has been dissected in 
this way, or ‘‘analysed,” the explanation put forward 
should always be tested by a reconstruction or “ syn- 
thesis.” A model was therefore made which should, on 
the above reasoning, act as a spring. 

Experiment 75.—Knock out the side of a box and 
substitute three strips of glass fitting into wooden or 
lead pieces. Bore two of these in the middle, and fix in 
short pieces of glass tubing with putty ; make the whole 
box quite water-tight with the same material. Bore 
some small holes in the bottom of the box. 

When the box is finally water-tight and the putty is 
set, put in sand nearly to the level at which the lower 
tube is placed, then lay on this some well-worked clay, 
ramming it well into the corners so as to leave no 
spaces, but keep the top of the clay below the tube. 
Arrange also that the clay slopes down towards the 
tube. Fill in with permeable soil—we used actual soil 
from above the spring. Then run water on to the top 
from a watering can provided with a rose. 

In our experiment nothing happened for a time. 
Then water began to escape from the lower tube, i.e. 
the one immediately above the clay, but none escaped 
from the upper tube, which was about half-way up the 
chalk soil. Discontinuing the water supply did not 
cause the lower tube to cease running; a continuous 
flow was obtained, although the supply was purposely 
made intermittent. 

It was also noticed that little or nothing ran through 
the holes in the bottom of the box. The layer of clay 
held up practically the whole of the water which could 
not escape by means of the glass tube. 

This reconstruction of the spring proved that the 
suggested explanation was correct. 


THE PRACTICAL TEACHER. 


COURSE OF LESSONS IN 
DOMESTIC SCIENCE. 


THE FRAME AND MUSCLES. 
Step I. Preparation.—In order to understand the 


proper action of the various limbs it is necessary that 
the children should have some knowledge of the lever. 
A lever is a rigid bar which is free to turn about some 
fixed point called the fulcrum. By applying a force to 
some other point in the lever, a certain weight may be 
moved, the amount of which will vary inversely as the 
respective distances of the force and the weight from 
the fulcrum. 

Levers are divided into three orders according to 
the relative positions of the force, the weight, and the 
fulcrum. 

First Order.—-The weight and the power are at either 
end, and the fulcrum is somewhere between them. In 
raising the coals in the fire, the poker is used as a lever 
of the first order, for it rests on the bar of the grate 


which forms the fulcrum, the power is applied to the’ 


handle, and the coals are raised by the point. The 
crowbar, the common balance, the see-saw, are other 
examples of the first order of levers, 

Second Order.—The fulcrum and the power are now 
at the ends of the lever, and the weight between them, 
as seen in a wheel-barrow, a pair of nut-crackers, or 
the oar of a boat. 

Third Order.—The fulcrum is still at one end, but 

the power and weight have changed places, the former 
now occupying the central position, as in the case of 
the safety-valve of a steam-engine. 
" §tep II. Presentation: Zhe Skeleton—The frame- 
work that gives strength and rigidity to the limbs, 
is formed of over two hundred separate bones, joined 
together by ligaments or by cartilages, These bones 
may be divided into six sets, one for each of the six 
great divisions of the body—the trunk, the head, and 
the two pairs of limbs. Should time permit these may 
be treated in detail, but space will not allow us to take 
more than a cursory glance at them, 

The most important part of the skeleton is the 
vertebral column, or back-bone, which runs down the 
whole length of the trunk, and to which the bones of 
the head and limbs are joined, Were strength the 
sole object of the back-bone it would probably have 
been in one solid piece; but this would not allow us 
to stoop or bend the back in any way. So it is com- 
posed of no less than thirty-three separate bones—at 
least they are separate in youth, but in time the last 
four grow together into one piece, and so do the next 
six. These bones are held firmly together by ligaments, 
ar between them are little pads of gristle, which act 
like the buffers of a train in breaking a sudden shock, 
and also give flexibility to the column by allowing a 
certain amount of play between the bones. Each bone 
is pierced by a hole, and when the bones are in position 
these holes form a hollow channel, through which runs 
the spinal cord. From the upper part of the back-bone 
spring the ribs, twelve on each side. These are bent 
round, and with the exception of the lowest two pairs 
they join the breast-bone, thus forming a kind of cage 
that protects the lungs and assists in the operation of 
breathing. 

On top of the back-bone is the skull, which in 
youth consists of twenty-two separate pieces, most 
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of which grow together in the adult. The shape and 
structure of the skull fit it in an admirable way to 
perform its work of protecting the most delicate organs 
of the body, The brain is completely enclosed in a 
box of bone, while the organs of hearing and sight, 
which must necessarily be on the exterior, are situated 
in cavities which afford ample protection to them, 
This may be shown by pressing a stick across the eye, 
when it will be found that the pressure falls on the 
cheek and the eyebrow, while the eye itself is 
untouched, 

The bones of the limbs are attached to the back-bone 
by suitable connections; those of the arms by the 
shoulder-blades and collar-bones ; those of the legs by 
® more massive set of bones, the pelvis, which also 
serves as a support to the organs of the abdomen. 
There are altogether thirty bones in each of the limbs. 
The upper part of each limb is provided with one long 
bone of great strength, while the lower part has two, 
so, with the exception of the knee-cap, all the other 
bones are situated in the wrist and hand, or ankle and 
foot respectively. 

Joints.—In order to permit of motion, these various 
bones are connected to form joints, which will allow 
the limbs to move freely in the directions in which 
they can best carry out their own particular functions. 
These motions are not all alike ; thus the arm is capable 
of a circular motion at the shoulder, but at the elbow 
it can only move in one direction. 

Imperfect Joints.—Such joints as those in the back- 
bone are called imperfect, because the bones do not 
move over one another, but a certain amount of motion 
is allowed by the flexibility of the pad of gristle which 
connects them. 

Perfect Joints.—These are of various kinds, such 
as: — 

1. The Ball and Socket. The head of the movable 
bone is rounded off, and fits into a cup or socket in 


BALL AND SocketT—Tue Hip. 


the other bone, somewhat like a child's “cup and 
ball.” A joint of this kind permits of motion in any 


direction, the distance to which the limb can move 
being limited by the depth of the cup. The shoulder 
and the hip are examples of ball and socket joints. 
The former has a very shallow cup, which allows the 
arm a large amount of play; but the latter has a deep 
cup, so that the thigh can only move a little way out 
of the perpendicular except in a forward direction. 

2. The Hinge. The elbow is a good example of a 
hinge joint. Here the head of the movable bone is 
cylindrical, so that motion can take place only in one 
direction. (A shoulder of mutton will furnish examples 
of both these joints.) The thumb is joined to the 
wrist by a double hinge, which gives it the combination 
of two motions. 

3. The Pivot. The skull rests on the first bone of 
the spine with a hinge joint that allows the head to 
nod backward and forward. This first vertebra, how- 
ever, is pierced by a hole through which passes a 
vertical peg which is part of the second vertebra, and 
acts as a pivot on which the head turns. 

If a hinge is to work easily, the parts that move 
over each other must be very smooth, and should be 
oiled occasionally. So we find in the joints of the 
body, the ends of the bone are covered with cartilage 
to form a perfectly smooth surface, and further, there 
is a fluid continually being secreted, to lubricate them 
and make them move easily. 

Muscle.—Let a boy roll up his sleeve, clench his fist 
and throw up his forearm, The flesh in the upper 


THE BICEPs, 


arm is seen to swell into a hard lump, which tapers off 
to either end, the lower end being seen to terminate 
just below the elbow- -joint in a strong cord. This 
swelling is a typical muscle, consisting of a bundle of 
fibres or threads wrapped together in a sheath. The 
red lean meat at the butcher’s shop is the muscle of 
some animal. This, however, has been cut, and a 
better idea of the shape and deposition of the muscles 
on the skeleton is obtained by examining some small 
animal, such as a rabbit, after it has been skinned. 
The muscles will be seen to taper off towards the ends, 
the fibres running together and forming a strong cord 
called a tendon. 

A diagram of a muscle, however rough, if it shows 
correctly the insertion of the tendons, will make clear 
ta the children how the movements of the body are 
brought about by the contraction of the various muscles, 
and also how the bones of the limbs act as levers, the 
joint being the fulcrum and the muscle the power. 












The order of lever varies according to the relative 
positions of the joint, the tendon, and the weight of 
the limb. The skull moving on the first vertebra, or 
the pelvis on the thigh bones, are examples of levers of 
the first order. When the thigh is lifted, or the body 
raised on the toes, we have examples of levers of the 
second order; while examples of the third order are 
seen in the raising of the forearm or straightening the 
leg at the knee. 

Voluntary and Involuntary Muscles.—Most of the 
muscles of the body are under the control of the will, 
and are therefore called voluntary muscles; but there 
are also certain muscles, such as the heart, that con- 
tract without any mental effort on our part. 

Step III. Association: Growth of a Bone.—A bone 
consists of mineral matter (mostly phosphate and 
carbonate of lime), bound together with animal sub- 
stance. The former gives hardness and rigidity to the 
bone, the latter gives it strength and a certain amount 
of elasticity. If a bone is heated in a bright fire 
the animal matter may be destroyed. The white 
mineral matter that is left still retains the form of 
the bone, but is very brittle, and soon falls to pieces. 
On the other hand, the mineral matter can be dissolved 
out of a bone by means of dilute hydrochloric acid, 
and again we have the form of the bone left, but this 
time it is soft and flexible.. In extreme youth there 
is very little mineral matter in the bones, so the 
limbs have no rigidity. On this account children 
should not be allowed to stand until the bones of the 
legs have received sufficient mineral matter to make 
them firm enough to bear the weight. To those who 
care to follow up the subject, a bone affords a good 
example of the wondrous way in which Nature utilises 
her materials to the best advantage, obtaining a maxi- 
mum of strength with a minimum of weight. Take 
the thigh bone, for example; the hollow shaft decreases 
the weight, and at the same time lessens the danger 
of fracture; whilst an examination of the mineral 
matter in a section of a burnt bone will show that it 
is carefully arranged in lines that will best meet the 
strain that will be thrown upon that particular part. 

Step IV. Formulation.— The Skeleton, or framework 
of the body, contains over 200 bones. 

The Trunk contains the back-bone (33 bones), the 
ribs (12 pairs). 

The Head contains the skull, which protects the 
brain and organs of sight, smell, taste, and hearing. 

The Limbs each contain 30 bones; the arms are 
joined to back-bone by the shoulder-blades and collar- 
bone, and the legs by the pelvis. 

Joints may be perfect or imperfect. 

Imperfect Joints are found between the vertebra. 
Perfect Joints may be 
Ball and Socket, as the shoulder or hip ; 
Hinge, as the elbow or knee ; 
Pivot, as the skull and top vertebra on the 
second. 

Muscle consists of a bundle of fibres wrapped to- 
gether in a sheath. It is joined to the bone by 
tendons. 

Step V. Application —We have seen that the bones 
of an infant are soft and flexible, but gradually harden 
by the deposition of mineral matter. Hence it is 
important that growing children should try to acquire 
a proper carriage, and not get into the habit of stooping 
when sitting over their lessons. 

A knowledge of the build of the body should lead 
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the children to take a more intelligent interest in their 
physical exercises, which increase the working powers 
of the miuscles. These exercises may be either 
recreative, as cricket, tennis, swimming, etc.; or 
educational, The latter are designed to afford well- 
balanced exercise to the whole body, whereas the 
former as a rule tend to develop one particular part, 
often at the expense of the rest of the body. 

In taking exercise the following rules should be 
observed :— 

1. The movements should exercise every part of the 
body. 

2 The exercise should be systematic and regular. 

3. The amount of exertion should be regulated to 
suit the strength of the individual, and must never be 
carried to excess. 

4, Exercise should never be taken immediately 
after meals, and if possible it should be taken in the 
open air. : 

5. The clothing should be light, and must not inter- 
fere with the movements. 

6. Care should be taken to avoid chill after taking 
exercise. 





THE GEOGRAPHY OF PALESTINE. 


BY J. F. UNSTEAD, M.A., F.B.G.8., 
Lecturer in Geography, Goldsmiths’ College, University of London. 


F Boos study of the geography of Palestine is intended 

mainly as an aid to teachers of Bible History and 
Bible Literature. It is becoming generally recognised 
that it is impossible to study the history and develop- 
ment of a people without a knowledge of the country 
in which they lived, and their physical environment. 
This is so not merely because the geography illustrates 
the history, but because it is an important factor in 
controlling the history ; the lines upon which a people 
develop are in a large measure determined by their 
geographical circumstances, To show this in the case 
of the Hebrew people is one of the objects of these 
articles. 

Moreover, the physical environment of a people 
profoundly affects their literature. Their forms of 
expression, their similes and parables, are drawn from 
the world around them ; even the thoughts themselves 
may be suggested by nature as it presents itself to 
them, or by the occupations in which nature permits 
them to engage. Yet the study of the manner in 
which the geography affects the literature is extremély 
difficult, and here we can do little more than point out 
some of the simpler instances, 

In these ways the student or teacher of the Bible 
may be helped, and such aid is frequently attempted 
in “ Bible Handbooks” and “ Bible Notes,” yet one 
must say that almost invariably the geographical side 
of such studies is incomplete and fragmentary, Our 
object here is to present a reasoned account of the 
geographical conditions which may in itself be an 
example of the ‘“ New Geography,” looking not at 
isolated and unconnected phenomena, but tracing the 
connection between the different facts, and seeking to 
learn the causes and effects in an orderly manner. 

Our first study then is the relief of the land—the 
arrangement of lowlands and highlands, of mountains 
and valleys. To study these a map is necessary, and 


<a> 


—_ ee 


-_s 














=> 








ao anos 





- . 


—  — 
“i 















——e 


Se ~ ee Ie 


~ 









5 os 











as 
-_ = * 
















see ei 


ie a 











re * 


= on 









































































































































































































































=o 
et « 





a oe 


“+ 


=—"— - 








a - Sees oe ~ 


y 
i 
; 


-_=— 


~ - - 
’ -y 
ie ewe eee 


oe we Se wee or 


~~ +e. 


ee oe ee © 


ee ee 


we eee 


—-. 





= een 


—_—-s => 





eee 


132 THE PRACTICAL TEACHER. 


here agai: one must criticise the ordinary maps to be 
found in Bivles or used in Bible lessons. They show 
chiefly the steeper mountain slopes, but they do not 
show the comparative height of most of the land. If 
land is fairly level no markings are employed, and 
there is no indication whether that land is a deep 
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Sketch Map 


above sea-level, or its depth below sed-level. It is 
termed an orographical map, and should be sufficiently 
explained by the scale attached, and by the section 
across the country, We shall see that the elevation 
of the ground affects the climate and productions, the 
occupations of the people, and the course of the history 
to an extraordinary degree, and so the 
mastery of the relief-map is a quite 
necessary preliminary to our study, 
The map does not show hill-slopes by 
the usual hill-shading, but the steepness 
of the slopes can be deduced from the 
closeness of the contour lines, which 
mark the height of the land. Where 
there is a considerable space between 
the contour lines the slope, generally 
speaking, must be gradual; where tue 
contour lines run close togethes the 
slope must be steep, as a great rise is 
found in a very short distance. The 
different natural regions, and some of 
the rivers and towns, are indicated by 
symbols explained beneath the map, but 
the position of most places mentioned in 
the Bible should be found on an ordi- 
nary map, and then referred to this 
orographical one. 

The natural regions of Palestine may 
perhaps best be described by consider- 
ing some imaginary crossings ‘of the 
country from west to east. If we take 
a line passing through Jerusalem, we 
find first a coastal plain bordering the 
sea, less than 500 feet high, and here 
about seventeen miles wide, This is 
Philistia, the land of the Philistines, a 
region never really conquered, and never 
occupied by the Hebrews. Further east 
is a mountain region twice ag wide, and 
rising in the centre near Jerusalem to 
a height of about 2600 feet ; this forms 
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I. Mount Lebanon. 
Il. Mount Hermon (Anti-Lebanon). 
Ill. Plateau of Bashan, 
1V. Plain of Sharon. 
V. Plain of Esdraelon. 
* VI. Mountains of Gilead, 
VII. Mountains of Judea. 


1. River Leontes (Litany). 


‘ 2. River Jordan. 
4. River Jabbok. 


5. Brook Cherith. 
C, Tyre. 
H, Jericho. 


B. Sidon, 
S. Samaria, 


A. Damascus, 
F, Dothan, 


, 
depression a thousand feet below the level of the sea, 
a lowland plain at sea-level, or a high plateau three 
thousand feet above the sea. All these land - forms 
occur in Palestine, the differences between them are of 
the greatest importance, and yet the ordinary map 
takes no account of such differences. Therefore a 
sketch-map is here given to supplement the maps 
which are generally accessible. This map shows by 
means of various shadings the height of the ground 


VIII. The Great Depression. 
1X. Mountains of Ammon. 
X. Plain of Philistia. 
XI. The Shephelah. 
XII. Wilderness of Judza. 
XIII. Mountains of Moab. 


83. River Yarmak, 
6. River Arhon. 


E. Megiddo. 
J. Jerusalem, 


lift up mine eyes unto the hills, from 
whence cometh my help.” Looking at 
the map, we see that the mountains are 
continued north and south with but few 
breaks, and they may conveniently be 
called the Central Range, as they form 
the central portion of the land. Still 
farther westward we come to the most 
remarkable feature of the country, a 
deep trench with steep sides frequently 
precipitous, and its bottom not only far 
below the level of the surrounding land, 
but far below the level of the sea. It 
is the deepest depression on the face 
of the earth, and it runs throughout the 
country, sharply separating the main 
portion of Palestine from the part “beyond the 
Jordan.” This low region is commonly called the 
Jordan valley, but that name is not very well chosen, 
for the depression has not been carved out of the land 
by the Jordan, as most valleys have been carved out by 
their rivers; its origin will be explained later, and the 
name of the modern Arabs, “ El] Ghor”—the Rift or 
Depression—is very suitable. At this point the 
Depression is about twelve miles wide, and nearly 











1300 feet below sea-level, therefore about 4000 feet 
below Jerusalem. Bounding this on the east is 
another mountain region, the land of Ammon, forming 
part of the Eastern Range which runs parallel to the 
Central Range. Overlooking the Depression is Mount 
Pisgah (“Summit”), nearly on a level with Jerusalem. 
We may consider this moyntain region to extend for 
some twenty miles eastward, and then at a slightly 
lower level is the great plateau of the desert stretching 
onward for hundreds of miles across Syria. 

Taking another line farther south to cross the centre 
of the Dead Sea, we find only some slight differences. 
The width of the Central Range is greater, and the land 
between the contours showing 500 feet and 2000 feet 
respectively forms a region distinct from the coastal 
plain of Philistia on the one hand and the mountains 
on the other. This is the Shephelah, a hilly country, 
always a debatable land, and the scene of many 
conflicts between the Hebrews and the Philistines—a 
buffer-land, as it were. The Central Range here reaches 
a height of over 3000 feet near Hebron, and the Depres- 
sion is deeper than to the north; for just as the Dead 
Sea surface is about 1300 feet below sea-level, so the 
bottom of the sea is at deepest about 1300 feet below 
the surface. Overlooking the Dead Sea on the east are 
the Mountains of Moab, over 3000 feet high. If we 
trace these features still farther southward beyond the 
borders of Palestine, we find that the coastal plain 
bends round to the south-west, skirting the Mediter- 
ranean Sea, and forming an easy route to Egypt. The 
Central Range broadens and continues into the penin- 
sula of Sinai. The Depression also extends southward, 
at last forming a hollow which is filled with salt water 
from the Red Sea, and is called the Gulf of Akabah. 
The Eastern Range still overlooks it on the east, and 
the Desert merges into the great mass of Syria. . 

Hence we find that the southern part of the country 
is naturally divided into greatly differing regions each 
running north and south ; but farther north the arrange- 
ment is less simple. Taking a line across Samaria, we 
find that the coastal plain is somewhat narrower, and 
here is called the Plain of Sharon, the Central Range 
is lower, the Depression is shallower, and the Eastern 
Range forms the mountains of Gilead in the neigh- 
bourhood of the river Jabbok. 

But just north of this line is a region where the 
longitudinal arrangement of features is entirely broken, 
and this interruption has had a most marked influence 
on the history. The Central Range seems bent north- 
westward forming the spur known as Mount Carmel, 
which projects into the Mediterranean Sea with a head- 
land 500 feet high. Therefore the Plain of Sharon 
first narrows and then is entirely cut off from the more 
northern lowlands. 

Just as the mountain range of Carmel is a violation 
of the general north-and-south run of the features, so 
the plain which it overlooks on its north-east side is a 
similar anomaly. This plain leads from the Mediter- 
ranean through to the Great Depression, with a continu- 
ous stretch of lowland less than 500 feet above sea-level. 
The lower part of the lowland leading down into the 
Depression is the Valley of Jezreel, and the general 
term for the whole region is the Plain of Esdraelon. 
Flowing from Mount Gilboa, along the plain under the 
elge of Mount Carmel to the sea, is the river Kishon. 
Here was the scene of Barak’s victory over Sisera, and 
here indeed occurred several other historic events, As 
will be shown later, this plain is the central part of the 
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great route from Egypt along the Plains of Philistia 
and Sharon, through the Plain of Esdraelon, across the 
Depression south of the Sea of Galilee, north-eastward 
to Damascus and thence to Mesopotamia. Trade route 
and war route from the beginning of historical time, this 
road has contributed many a setting to great dramas of 
human intercourse and strife. Two instances may be 
mentioned which in themselves give point to two im- 
portant geographical facts. 

It will be noticed that from the Plain of Sharon to 
the Plain of Esdraelon there are two gap-ways below 
1000 feet high—the narrow north-west one near 
Megiddo and the wider south-east one at Dothan, 
About 610 B.c, the King of Egypt wished to share in 
the spoils of the Assyrian Empire, then near its fall, 
and marched northward into Palestine. Josiah, King 
of Judah, thought that this meant the conquest of his 
own country, and attempted to defend the pass at 
Megiddo, A terrible battle was fought, as a result of 
which Josiah was slain and Judah became a mere vassal 
state of Egypt. The other pass, that at Dothan, was 
the scene of the traditional story of Joseph’s sale by his 
brethren to a party of Midianites who “came from 
Gilead with their camels, bearing spices and balm and 
myrrh, going to carry it down into Egypt.” 

North of the Plain of Esdraelon, the coastal plain 
disappears as a whole; the mountains of Lower Galilee 
are not high, and leave a fairly wide lowland between 
themselves and the sea, but in Upper Galilee they are 
higher, and frequently approach the coast, sometimes 
scarcely leaving a roadway. The plains here are mere 
pockets of lowland caught between the mountain spurs. 
This coastal region was Pheenicia, the land of Tyre and 
Sidon, a land of traders, and never under the Hebrews 
In fact one may say that scarcely ever did the Hebrew 
race have possessions on the coast, and it is noteworthy 
that the ships of Solomon—under whom the dominions 
were greatest—sailed from the ports on the Gulf of 
Akabah, and not from Mediterranean ports. North of 
Galilee the whole land is higher; there is still the dis- 
tinction between- the Central Range, the Depression, 
and the Eastern Range, but they are all at a far higher 
level. The Central Range becomes Mount Lebanon, 
and reaches a height of nearly 9000 feet, the Depres- 
sion becomes the Bekaa—or Ceele-Syria—itself 2000 
feet above sea-level; and the Eastern Range becomes 
the Anti-Lebanon Range, which is highest in Mount 
Hermon, considerably above 9000 feet high. Just east 
of Anti-Lebanon, between the mountains and the 
desert, lies Damascus, one of the oldest cities in 
the world—the “ Eternal City” it might indeed be 
called. One more region remains for notice, that im- 
mediately east of the Sea of Galilee, This is the 
plateau region known as Bashan, Hauran, or Decapolis, 
and is essentially the basin of the river Yarmuk, which 
obtains its water from mountains surrounding Bashan 
on the north, the east, and the south. 

Although it is convenient to consider the relief of 
the land first, as has here been done, yet adopting a 
strictly logical arrangement, we should have examined 
first that feature of the land which determines the 
relief, namely the geological structure, i.e. the kinds of 
rock forming the ground, and their arrangement. The 
greater part of the country ‘is composed of limestone 
laid down when this portion of the earth’s surface was 
beneath the sea, and afterwards upheaved to form dry 
land. Had this upheaval taken place without other 
movements, we might have seen a highland region 
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rising gradually from the Mediterranean Sea eastward, 
with a mountain crest running north-and-south some- 
where in the position of the Great Depression, and 
forming a rim to the desert plateau behind. But the 
pressure was too great for the rocks, and under the 
strain they gave way; a great crack, or “fault,” as it 
is called, was formed in a north-and-south line, where 
is now the eastern edge of the Depression; then the 
pressure probably caused the rocks to be uplifted on 
the eastern side of the fault, while those on the 
western side dropped down along this line, and were 
upheaved farther west to form the present Central 
Range. In places the bending of the western rocks 
caused subsidiary faults to be formed parallel to the 
primary line, and these may account to some extent for 
the steepness of the western edge of the Depression. 
(See the geological diagram.) 

Long after this the whole region sank down, and 
the sea covered the lower portions. The present 
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about 44° and 76°. But Jerusalem is on a mountain 
range, and yet has the same amount of heat as Rome, 
which stands almost at sea-level. One reason for 
this is that Palestine is between latitudes 31° N. and 
33° N. ; it may not be generally realised that Jerusalem 
is as far south of Rome as Rome is south of London. 
Coming down from Jerusalem to the coastal plain, 
higher temperatures are experienced, for the general 
rule is that every 270 feet of descent adds 1° Fahr. to 
the temperature, and similarly, after descending into 
the Great Depression really tropical conditions are met 
with. Here it is hot not merely because there is an 
additional descent of about 1300 feet, but also because 
the sea-winds, which cool the air in summer, pass over 
the Depression, leaving its depths windless. 

Exposed to the blazing sun of the cloudless summer, 
the valley is almost unbearable; there are but few 
towns in the region, and the inhabitants are enervated 
and weak, For example, the town of Jericho has again 





DIAGRAM ILLUSTRATING THE GEOLOGICAL STRUCTURE OF PALESTINE. 
I. Coastal Plain. II. The Shephelah. III. Central Range. IV. Great Depression. V. Eastern Range. VI. Desert Plateau. 


R.S8. = Recent soft deposits. C,L,= Upper chalky limestone. 
H.O. = Harder and older rock. F.= Fault. 


coastal plains and the Plain of Esdraelon were covered, 
and the Great Depression was filled with water. Con- 
sequently deposits were laid down under the water 
over these submerged portions. Later the whole 
region was uplifted, and these lowlands emerged 
covered with soft materials which now form a soil 
much more fertile than the limestone of the higher 
ground. This limestone is composed of layers of vary- 
ing hardness, and throughout many thousands of years 
it has been exposed to the wearing action of the wind 
and rain, of temperature changes and running water. 
Hence on the crest of the Central Range the chalky 
upper portion of the series has been worn away, and 
the harder lower part forms a ridge of rugged 
mountainous country. In other parts, eg. the 
Shephelah, the chalky layers remain, and form hills of 
rounder outline. 

While these great earth-movements were in pro- 
gress, voleanic agencies were active, and portions of 
the country were then covered with flows of lava, 
which when “ weathered” afford a fertile soil. Hence 
it appears that the movements of the earth’s surface, 
long ages ago, have resulted in the present relief of the 
land, and have, as we shall see, a great effect on the 
vegetation of to-day. 

The climate of the country under the three heads of 
temperature, winds, and rainfall may now be considered. 
First let us study the temperature at Jerusalem, on 
the crest of the mountains of Judwa; there is an 
average temperature of 45° Fabr. in the coldest month, 
and 76° Fahr, in the warmest month. To help to 
appreciate this, one may mention that the correspond- 
ing temperatures for London are 38° and 64°; hence 
it is at all times of the year warmer in Jerusalem than 
in London, but especially in summer. The nearest 
parallel seems to be the temperatures at Rome, which are 


H.L.= Lower harder limestone. N.S.= Nubian sandstone. 
V.=Volcanic outbreak. D.S.= Dead Sea. 


and again been taken by the hardier hill-men or desert 
raiders, and the impotence of its inhabitants was such 
that it needed but little poetic or traditionary exagge- 
ration for the account of how, at the shouting of an 
invading army, “the wall fell down flat, so that the 
people went up into the city every man straight before 
him, and they took the city.” 

The summer heat of the land is one of the chief 
factors in determining the winds of that season. The 
air over the land is in the daytime heated more than 
that over the sea. Hence there is a ‘“ sea-breeze” 
blowing usually from the north-west and cooling the 
land considerably. This is felt near the coast in the 
morning ; during the day its power increases, and the 
highlands in the trans-Jordan region are affected ; in 
the evening it dies away. This air coming from the 
Mediterranean Sea contains water-vapour, and usually, 
when air is forced up to cross mountain regions, it is 
cooled as it ascends, and its water-vapour is condensed 
to form rain. But in this case the air receives so much 
heat from the land over which it passes that, in spite 
of the ascent, the temperature is not lowered so as to 
cause condensation ; hence the summer is practically 
rainless, At night the sea-breeze ceases, the air be- 
comes cooler, and much dew is deposited. This dew is 
of great importance ; frequently it is very heavy, and 
it is the salvation of such vegetation as manages to 
exist during the parched summer ; its importance is 
suggested by the phrase, “ There shall not be dew nor 
rain these years.” 

The winter conditions are entirely different. The 
daily “ sea-breeze” is not observed, and the winds come 
from various directions. Sometimes they come from 
the desert in the east, bringing dust and sand—this, 
however, chiefly in spring. Frequently they come from 
the west and the south-west, and these are the winds 
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upon which the people depend for their very livelihood, 
for these sea winds bring water-vapour, and in this 
winter season it is condensed when the winds are cooled 
by ascending to cross the higher grounds. If, then, we 
imagine winds coming from the west and the south- 
west, laden with moisture/and shedding rain on the 
high grounds over which they pass, we can find, by re- 
ferring to the orographical map, the relative amount of 
rainfall in different parts of the country. The extreme 
south of Palestine scarcely comes under the influence 
of these winds, and has but little rain. Philistia and 
the Central Range behind get a moderate amount, 
Jerusalem receiving about 25 inches in the year—that 
is, about the same amount as London, but with this 
difference, that London gets its rain well distributed 
throughout the year, while Jerusalem receives it nearly 
all in the six months November to April. The slopes 
from Jerusalem down to the Jordan have very little 
rain, for the air descends and is thereby warmed, and 
in the Jordan valley there is much evaporation, but 
practically no condensation of moisture. The moun- 
tains on the eastern edge of the Depression get some 
rain, but the desert beyond of course is almost rainless. 
That is the reason why it is a desert, and where water 
is found in occasional wells fertile oases occur. Farther 
north the rainfall is greater than in the part just 
considered. The slopes of Mount Carmel face the rain- 
bearing winds and are well watered, and all the moun- 
tains of the north have a fairly abundant supply on 
their seaward slopes and summits, but there is a com- 
parative lack throughout the Great Depression and 
behind the ranges. 

As a considerable portion of the country is just on 
the margin of a sufficient rain-supply, a season which 
has less than the normal amount makes a vital differ: 
ence; and so droughts and the consequent famines 
play an important part in the lives and thoughts of the 
people. The rainy and dry seasons, too, have frequent 
mention in the literature, e.g. ‘‘ Lo, the winter is past, 
the rain is over and gone.” 

This seasonal distribution of rain in conjunction with 
the kind of ground has a marked influence on the rivers 
and drainage systems of the country. It should be 
remembered that most of the country is limestone, 
through which water sinks easily ; therefore much of 
the rain, instead of running over the surface and form- 
ing rivers, sinks into the ground, giving rise to under- 
ground streams, which sometimes appear as springs 
at lower levels, sometimes afford water for wells, and 
sometimes reach the sea without appearing above ground 
at all. In many cases it is only after heavy rains that 
stream-channels contain water, and most of the rivers 
run dry in the summer. There are but few rivers that 
can be relied upon throughout the year, and the chief 
of these is of course the Jordan. This is a perennial 
stream, mainly because its sources are in the high 
mountains of the north; Hermon is snow-covered in 
the winter, and the snow is only gradually melted 
during the summer, thus giving water when the rains 
have ceased. Therefore in spring, when much snow is 
melted, the Jordan is subject to floods ; “ Jordan over- 
floweth all his banks all the time of harvest ’—spring 
being, as we shall see, the time of harvest in a country 
of winter rains, 

Even in ordinary times the Jordan is not navigable ; 
it flows along a bed which quickly decreases in eleva- 
tion down to the Dead Sea, and it has numerous rapids ; 
consequently it is not suitable as a means of transport. 
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Moreover it is too deep to allow easy crossing from one 
side to the other except at a few fords, and these fords 
have caused several important incidents in the history. 
Frequently the fords were held by people wishing to 
prevent the crossing of their enemies, and consequently 
they have been the scene of many battles. But if the 
Jordan is poorly suited for navigation, still less suited 
are the streams which enter it on either side. They 
are naturally torrential, as they descend rapidly from 
the Highlands into the Depression, and so have worn 
deep channels in the ground. This action is common 
to all swiftly-flowing rivers, but in most countries the 
sides of the valleys thus formed are worn away by 
“ weathering,” due chiefly to the action of water in the 
forms of rain, water retained in the soil, and small 
tributary streams. But there is very little rain in the 
great hollow between the Central and Eastern Ranges, 
the “weathering” of the sides of the valleys is very 
slight. Consequently the rivers cut deep and narrow 
ravines and gorges, and there results a wild type of 
scenery which may sometimes be impressive, but can 
scarcely be called beautiful. 

In connection with the Jordan it should be noticed 
that almost all the important streams drain into this 
river, and that*the final destination of these waters is 
the Dead Sea. Thus the river system is mainly one 
of inland drainage, and has not the importance which 
rivers draining into the ocean have as a means of com- 
munication ; that is to say, the river valleys are not 
here, as elsewhere, the natural roadways of the country. 
Since the Dead Sea receives this water, which has 
dissolved in it salts obtained from the land through 
which the streams have flowed, it is constantly obtain- 
ing a store of these salts. On the other hand, it is 
subject to a great amount of evaporation of pure water, 
and therefore the mineral salts accumulate, and at the 
present time it contains more than 25 per cent. of these 
constituents. Hence the absence of life in the “ Dead 
Sea,” and because of the absence of fish, birds which 
prey upon them cannot live here. 

Another point in connection with the drainage 
system should be noted. The limestone is often com- 
posed of harder and softer layers alternately, and the 
water dissolves or washes away the less resistant parts, 
thus causing large underground channels, and in places 
large caverns. These are characteristic of limestone 
regions in various parts of the world. Such caverns 
were in Palestine used as storehouses, and in times of 
need as places of refuge. In this way the geology 
explains the frequent reference to caves, and one 
remembers the exploits of David in caves, the size of 
which is exemplified by the statement, “David... 
escaped to the cave of Adullam . . . and there were 
with him about four hundred men.” 





Tue Winner of the International Shorthand Speed 
Competition at Baltimore, U.S.A., was Mr. Sidney H. 
Godfrey, who achieved the remarkable record of 250 


words per minute. Of his achievement he writes: 
“The pen used by me was a ‘Swan’ Fountain Pen 
purchased six years ago, and which has been in constant 
use ever since. It has never failed me, even when 
writing at the rate of 250 words per minute.” This is 
another remarkable testimony to the qualities of the 
“Swan” Pen, which is one of the best investments our 
readers can make. Fully illustrated catalogue is to be 
had on application to Mabie, Todd & Bard, 79-80 High 
Holborn, London, W.C. 
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‘‘WHAT MEAN THESE STONES?”’ 


THE STUDY OF ARCHITECTURE IN ITS 
RELATION TO HISTORY. 


BY EDMUND A. GREENING LAMBORN, 


Headmaster S. Mary Magdalene Schools, Oxford. 


(Continued from p. 82.) 


THE ROMANESQUE STYLE. 


Saxon AND NorMAN ARCHITECTURE. 


The Outward Visible Siyns. 


E have said that this style, of which the essential 
characteristic was the Round Arch, was evolved 
and developed from the Roman models in the centuries 
following the fall of the Roman Empire—the fifth to 
twelfth centuries a.p. By the peoples of Eastern Europe 
who were nearer to “ the culture and civilisation of the 
Province,” it was developed much earlier than by the 
western nations, and carried to greater perfection. The 
Crusaders of the late eleventh century profited by this 
fact, and brought home with them to the west much 
lore of building construction, and of the principles of 
decorative art, with, perhaps, some Byzantine workmen 
also. As a result, the ruder western Romanesque 
work of the style known as Early Norman or Saxon, 
was improved in the following century into the rich 
Norman style of Henry the Second’s reign. The East- 
ern Romanesque or Byzantine style is distinguished by 
the invention and use of the dome or cupola, but this 
was not copied by the western nations until the revival 
of the eastern styles in the sixteenth century. The 
plan of the Byzantine churches was that of a cross, the 
dome covering the centre where the four arms met. 
‘The western peoples adopted the same plan of a church 
with nave and chancel, with transepts placed across, 
but substituted a central tower for the dome. With 
this account we may dismiss the Eastern Romanesque 
and proceed to consider 


Toe Western RoMANESQUE Sty ez, 


of which there are two stages, the Saxon Style and the 
Norman Style. 


Tue Saxon STYLE. 


Mainly 1050-1100, with a few traces of an earlier 
Anglo-Saxon Style. 

At the time of the Anglo-Saxon occupation of 
Britain the heathen English, being far less civilised 
than the Romanised Britons, refused to adopt the 
architectural, as the religious system of the race they 
despised, and, burning the buildings which the Romans 
had erected in the country, continued to build their 
dwellings of wood as their rude forefathers had done 
in North Germany. When Christianity was re-intro- 
duced by Augustine, and Roman civilisation followed 
in its train, the English were very slow to copy the 
stone buildings of Eastern Europe, and their early 
churches were all built of wood. So we find continual 
references in the Saxon Chronicles to the destruction 
of churches by fire, and the ease with which the Danes 
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fired the churches and abbeys is explained by the same 
fact. Glastonbury Abbey, of which Dunstan was 
abbot, and which was one of the most important 
in England, was built of wood, covered outside with 
sheets of lead, and ‘lined inside’ with gold and 
silver. This was so, even down to the middle of the 
eleventh century, for Canute’s charter granted to the 
Abbey in 1032 was dated from the wooden church 
there, 

The Saxons, however, certainly built some stone 
churches. It is recorded that Alfred built some, and 
that Canute ordered stone churches to be built in some 
of the places where his forefathers had burnt wooden 
ones. But as they were very few, and were generally 
pulled down by the Normans, who in their enthusiasm 
replaced them by larger ones, there are scarcely any 
churches existent which one can state positively to 
belong to the Saxon period. Of these, the small church 
at Bradford, Wiltshire, is certainly one, the tower of 
Monkwearmouth church is probably of this date, and 
there are crypts in churches at Ripon and Hexham 
which may have belonged originally to Saxon churches. 
As these remains are so few we can say very little 
about this primitive English style, but the masonry 
appears to be of much better quality than was the case 
in the eleventh century, to which most of the buildings 
in what is known as the Saxon Style probably belong. 
All these eleventh-century churches were most likely 
built under Norman influence, even if they were not, 
as some think, built in the years immediately following 
the Norman Conquest. In either case, they would 
be built by Saxon workmen, supervised by Norman 
masters. The characteristics of this eleventh-century 
work are as follows. 

Imprimis, the most important remains of work in 
this style consists mainly of towers. These towers are 
built in very rough style with rubble (7.¢. of stones 
unsquared by the mason ; masonry with squared stones 
is known as ashlar work). This rough masonry was 
originally plastered over within and without, and the 
quoins (or corner-stones) usually bear traces of this in 
the chippings by which the surface of the stone was 
artificially roughened so as to hold the plaster better. 
They are built without stairs, the construction of a 
newel (or spiral) staircase being a matter beyond the 
rude skill of the early builders. They usually taper, 
or batter as the term is, slightly from base to top, but 
sometimes, as gt Earl’s Barton, diminish by stages. 
They are without buttresses and un-battlemented, 
having thus a very plain effect. (See Fig. 25.) There is 
one characteristic of the construction of these towers 
by which any of them may be immediately identified. In 
building with rubble it is necessary to have a certain 
number of sguared stones in order that the corners of 
the building may be true. As the facilities for squar- 
ing stones were very limited at that early period, and 
the masons had little skill, the squared stones available 
were arranged at the corners, as shown in Fig. 19, 
every alternate stone being placed with its greatest 
length in a vertical position so as to give the greatest 
length possible for a given quantity of stone. This 
arrangement is known as “ Long-and-short work,” and 
its presence practically fixes the date of a building as 
eleventh-century. 

Another peculiarity of eleventh-century masonry 
(though not absolutely confined to that century) is 
Herring-bone work, rubble masonry in which the 
stones are laid aslant instead of being bedded fiat. 
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An example of this may be seen in Bampton Church, 
Oxon, and a drawing is shown in Fig. 20. Yet another 
distinctive feature in some towers of the Saxon type is 
the presence on the face of a tower of a sort of skeleton 


Fig. 19,—Long-and-short work, 8S. Michael’s, Oxford. 


framework of squared stones filled in with rubble, as at 
Earl’s Barton, Northamptonshire. It is considered 
probable that this framework, running up and across 
the face of the tower like beams and posts, was intended 


NY 
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Fic. 20.—Herring-bone work, Bampton, Oxon. 


to imitate the Saxon timber buildings, and the term 
“stone carpentry” has been applied to it. But it 
is perhaps more likely that these strips, like the later 
Norman buttresses, are. rude imitations of Roman 


Fic. 21,.—A Saxon window, Barnack, early 11th century, 


pilasters decorating the front of the building. (In the 
photograph of the Ashmolean Museum, Oxford, which 
appeared in the last paper (Fig. 7), a flat Classic pilaster 
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22.—Plan of a Saxon Fig. 22+.—Plan of post llth 
window showing inside century window with in- 
and outside splays. side splay only. 


may be seen on the face of the wall to the left of the 
portico.) 

The arches of windows and doorways in the Saxon 
Style were of course round, extremely plain, and almost 
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always without mouldings. Very small windows have 
heads formed by two long stones inclined together at 











Fig, 23.--Saxon double window in belfry of North Leigh 
Church, Oxon, showing baluster shaft, 11th century. 


an angle, as in the small’ window in Barnack Tower 
(Northampton), shown in the drawing (Fig. 21). In 











Fig. 24.—A Saxon doorway, Earl’s Barton, showing the rude 
massive masonry characteristic of the 11th century. 


Bicester Church, Oxon, one of the arches of the nave 
arcade is formed in this way, but large arches of this 


Fig. 25.—S. Michael’s Tower, Oxford, showing Long-and-short 
work, rough rubble masonry, rude round-headed windows 
and balusters, ¢. 1050, 


type are extremely rare.! None of the windows are 
large, and a distinctive characteristic is that they are 





1 It is a disputed question whether this arch is really Saxon 
work or, as the Vicar of Bicester thinks, a makeshift of later 
date. 
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splayed both without and within, so that the opening 
of the window and the glass, if any, is in the middle of 
the thickness of the wall, and not at its outer surface, as 
was the case later. A good example of this peculiarity 
may be seen at Caversfield, near Bicester, Oxon. The 
external splay may also be seen in the windows of 
S. Michael's Tower, Oxford (Fig. 25). Some belfry 





Fia. 26.—Tower, North Leigh, Oxon, showing Saxon double 


windows with balusters, c. 1050. (The battlement is a 
later addition.) 


windows are long and low, and are divided into two 
or more lights (divisions) by shafts, or pillars of stone, 
resembling the pillars in the balustrade of a bridge 
or balcony, that is, they look as if they had been turned 
in a lathe, being thick in the middle and tapering to 
each end, These are known as “ baluster shafts,” and 
form a ready means of identifying work of this period. 











Fig. 27.—Chancel arch, Bampton, Oxon, probably Saxon, 
e. 1080. The pointed arch above is Transition Norman- 
Early English, ec. 1180. (The window with crossing 
mullions is Decorated Gothic, ¢. 1320.) 


There are examples in the tower of North Leigh Church, 
Oxon, and in 8. Michael’s Tower, Oxford, photographs 
of which are given (Figs. 23, 26). 

During the Conqueror’s reign the Normans were too 
busily engaged in military affairs, and in the settlement 
of the country, to modify very greatly the Rude 
Romanesque Style of architecture, but in the last 
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decade of the eleventh century their genius and 
enthusiasm was turned in the direction of architecture, 
and the growing influence of the Church in the land 
may be seen in the foundation of the numerous churches 


Fig. 28.—Norman and Saxon arches, Bicester. 
arch may be 10th century; the round arch is Norman, 





The small flat 


ec. 1100. (The window is Perpendicular Gothic, c. 1450.) 


in the pure Norman Style, which in the course of the 
next century was to develop into the perfected Western 
Romanesque, and eventually to give birth to the 
greatest of architectures—the Gothic Style. 


(Next month: The Norman Style.) 


REGULATIONS FOR SECONDARY 
SCHOOLS. 
GEOGRAPHY (continued from p. 86). 
THIRD YEAR—TERM I. 
(A) Revision and General. 


ALF-WAY through the course is a happy time to 

review the portion of the syllabus with which 

the student has already dealt. Really to do so effec- 

tively provides sufficient work for the term, but the 

demands of (B) will allow only very brief revision if 

there is to be any consideration of new points arising 
during the previous terms’ work. 

It is an excellent plan to encourage students dili- 
gently to watch the daily and periodical press in search 
of new geographical information. The main facts of 
physical geography are more or less stereotyped, but on 
every hand occur social, industrial, and political changes. 
Sometimes these occur with startling suddenness; at 
others they are but the crystallisation of movements 
initiated perhaps long years ago. Such information 
collected by the students and summarised for class use 
makes an invaluable addition to the text-books, which 
on many points are soon almost hopelessly out of date. 

Revise chiefly from the standpoint of the human 
aspect, a consideration of what the peoples are doing 
by their labour in the upbuilding and exploitation of 
their national- heritages. In all civilised countries at 
least the degree of industry is the keynote. to the life of 
the nation. Call into constant requisition such annuals 
as the Statesman’s Year Book, Whitaker's Almanack, 
Hazell’s Annual, and the Daily Mail Year Book. 
Statistics to show the degree of industrial and com- 
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mercial activity must be dressed attractively by the 
teacher in the shape of,simple graphs and diagrams, 
and the students may add others according to their 
own ideas. 

Take the United Kingdom as the standard, and draw 
comparisons with other peoples in Europe, America, 
and Africa, perceiving how some threaten to outpace 
us, and have done so in some departments, and how 
others lag behind. There will be opened up endless 
channels for profitable exploration, such as the effect 
of climate and environment on food and occupation ; 
the formation of national characteristics by environ- 
ment and occupation, etc. 

In the United Kingdom discuss such subjects as the 
unemployed problem; depopulation of rural areas ; 
Protection v. Free Trade ; the immigrant alien, ete. 

Of Continental countries, Russia, Germany, Austria- 
Hungary, and Turkey claim special attention. The 
seething state of Russia and her potentialities of success 
when her present troubles are surmounted. Germany’s 
boundless ambition, and especially her commercial 
rivalry with Great Britain. The dissensions between 
Hungary and Austria proper. The evil rule of the 
Turk, and the general unsettlement of the Balkan 
States. Endeavour to picture the map of Europe fifty 
years hence, e.g. Denmark and Holland in the hands of 
Germany, Belgium attached to France, and the Turk 
banished to Asia Minor, 

In North America the phenomenal rise and progress 
of the United States will provide almost endless scope 
for consideration. The \export fruit trade and its 
promise of financial salvation to the West Indies. 
Brazil, Argentina, and Chili will demand special atten- 
tion. 

Particularly discuss the Panama Canal and its 
effects on the great world routes, specially noting the 
advantages to the United States in the saving of 
distances. 

Africa affords a wealth of material for revision and 
amplification, ag. the New Egypt. South African 
problems—New Constitution for the Transvaal ; Chinese 
labour ; the extension of the railway via Victoria Falls; 
Natal and its native troubles, ete. The Congo Free 
State. Morocco, ete, etc. 


(B) Flora and Fauna, with Special Reference to 
Environment Basis; Climatic Zones. 


FLora. 


The flora of the world affords immense scope for 
varied treatment. The method of dealing with the sub- 
ject is largely a matter for individual taste. Some 
teachers may take the world as a whole, while others 
may prefer to take the flora continent by continent. 
The most effective is to treat each important product 
separately, leaving those of lesser importance for more 
general treatment. The Atlas of Commercial Geog- 
raphy (Cambridge University Press) contains a series 
of six useful maps showing the principal areas of — 
(1) Wheat and rice, (2) Barley, rye, oats, and tobacco. 
(3) Maize and cotton. (4) Potato, date, coconut, sago, 
and pepper. (5) Tea, coffee, vine. (6) Sugar (cane 
and beet), cacao, 

Point out how plants have wandered from their 
natural habitat, and especially owing to the restless 
activity of the white man, e.g. wheat, potato, and de- 
scribe the present attempt to cultivate cotton in dif- 
ferent regions of the British Empire. 


Note in respect of environment that while purely 
tropical products cannot succeed in temperate regions, 
the originally temperate flora will succeed in tropical 
regions at elevations securing at least something akin 
to its home temperature. 


Breadstuffs. 


Staple food of millions in the tropical regions— 
coconut, date, sago-palm, bread-fruit, banana, Ener- 
vating effect on people who obtain food, clothing, and 
shelter with the minimum of effort. 

Cereals.—Great bulk of mankind supported or 
cereals, Cultivation of wheat, a world industry. Cal- 
culated 520 million wheat-eaters, annually swelled by 
further 10 millions. The tide of the wheat harvest 
round the world, Cultivation in Europe; high yield 
per acre in Great Britain and Denmark compared with 
crude methods in Russia. Russia’s surplus of wheat 
owing to people eating rye. The American granary ; 
the huge operations. Wheat elevators, The Chicago 
wheat-pit ; "the Baltic Corn Exchange. Britain’s de- 
creasing acreage under wheat; her dependence on the 
foreigner for her cheap loaf, 

Rice.—Staple food of one-third the human race, Its 
limited area owing to its requirement of abundant 
moisture and temperature of 60° to 80°. Its little 
service in colder regions owing to its deficient flesh- 
forming property. 

Barley.—Its wide distribution, Will ripen as far 
north as 70° in Norway, and at 11,000 feet elevation 
in the Himalayas. 

Rye.—Ease with which grown; its resistance to 
frost. Second only to wheat as bread plant in 
Europe. 

Oats.—Half the land devoted to cereals in Great 
Britain yields oats. Less nutritive than other cereals, 
but greater yield per acre. 

Maize.—The only native cereal of America. Still 
the chief crop there, where it is called “corn.” The 
yield exceeds wheat by four times. The use of maize 
flour in Italy for polenta, a kind of porridge. South 
African medlies. 

Millet.—Its importance in India, China, and Egypt. 
In Egypt known as“ durra” ; in West Indies, “ guinea 
corn.” 


Miscellaneous Foodstuffs. 


Potato.—Native of South America. Its successful 
transplantation to every part of the civilised world, 
Its importance in Ireland ; yield equals half a ton per 
head. In Germany it forms five-eighths of the food 
of the poorer classes. Its liability to disease. Potato 
famine in Ireland. 

Sago. —Sago-palm easily grown; ten days’ labour 
ensures food for a year. One tree will yield 400 lbs, 
of pith, Sarawak supplies half the world. 

Tapioca.—Chiefly root of the manioc or cassava plant. 
Liquor expressed from the root is poisonous. Made 
into a starchy meal, and then forced through a sieve, 
but not so regularly granulated as sago. 

Arrowroot.—Obtained from the cassava and other 
plants. Jamaica and Bermudan the best. A pass- 
able product yielded by the potato. 

Sugar.—Its importance as an article of food. Con- 
sumption 80 lbs. per head, and import 36,000,000 cwt, 
in British Islands. The sugar cane and its introduction 
into America, Slave labour. Slave emancipation and 
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its effect on planting. The Napoleonic wars and 
doubtful supply of colonial produce. The rise of beet 
sugar, The sources of supply. 

Fruit.—The delicious fruits of the tropics—banana, 
bread-fruit, mango, mangosteen, lime, pine-apple, etc. 
The fruits of the temperate regions—grapes, orange, 
lemon, olive, peach, apricot, apple, pear, cherry plum, 
strawberry, ete, ete. The demand for fruit among 
civilised peoples. The shortage of supply. Fruit- 
growing for export—California, Canada, Australia, 
New Zealand, ete. Fruit-tinning. ‘The popularity of 
the banana. Raisins, currants, dates, 


Drinks. 


Non-alcoholic. 


Tea and the sources of supply. Success of tea- 
planting in India and Ceylon, and its ousting of the 
Chinese product in British markets. Maté or Para- 
guay tea. 

Coffee. —Native of Abyssinia and Arabia ; now largely 
in East Indies and Brazil. Coffee-planting in Ceylon ; 
its sudden failure. Replaced by tea. Small consump- 
tion of coffee in United Kingdom compared with tea, 
which is now 6 lbs. per head, 

Cocoa.—W ide distribution. Caraccas the best. Its 
importance in Trinidad. In 1854 the consumption of 
cocoa in the United Kingdom was but 2} oz. per head ; 
now 20 oz., but probably accounted for by the popu- 
larity of chocolate sweetmeats. 


Alcoholic. 


Wine. — Vine almost as wide a range as wheat. 
Central and Southern Europe vineyards, Mention the 
best-known wines and where produced. The rise of 
Californian, Australian, and South African wines. 

Spirits. —Brandy, whisky, rum, gin; the production 
of each from wine, barley, sugar, and rye respectively. 
The great distilling centres, Other national spirits, 
as vodka (Russia), raki (Balkan Peninsula), arrack 
(Southern Asia and East Indies). Liqueurs. 

Beer.—Popular drink north of 50°. Ingredients and 
manufacture. Brewing industry in United Kingdom, 
especially Burton. The hop counties. The consump- 
tion of strong drink in the leading civilised countries. 

Cider. Perry. 


Materials for Manufactures. 


Grasses, leaves, fibres, bark, etc., are invaluable in 
the production of textiles. 

Cotton.—The demand and supply. United States, 
India, and Egypt the great sources of supply. Lanca- 
shire’s dependence upon the United States. The in- 
dustrial importance of cotton. The attempt to obtain 
British-grown material to counteract evil effects of 
cotton spectlation., 

Flar.—Linen manufacture. Decrease in acreage 
under flax in Ireland. The competition of the Baltic 
countries’ product. Linseed and linseed oil; oilcake 
for cattle. 

Hemp.—Sources of supply. Its greater strength 
than flax, and consequent importance for rope, cables, 
sail-cloth, ete. 

Jute.—Its wide range of usefulness from cordage 
and gunny bags to its mixture with silk. 

Other useful fibres, as henequen, sisal hemp, China 
grass, coir, ete. 


Materials from the Forests. 


Timber.—The immense varieties. .The serviceable 
timbers of temperate regions, oak, pine, spruce, ete. 
The fancy woods of the tropics. The lumbering in- 
dustry in Canada. Wood pulp. Douglas fir and cedar. 
Teak. Mahogany. The bamboo and its great utility. 
Jarrah, for wood paving. 

Tar, pitch, turpentine, resin. Cork. Gambier. Cutch. 


Miscellaneous. 


Rubber.—The increased modern demand. Sources of 
supply. Rubber-planting. Conservation of rubber 
trees. Guttapercha. 

Vegetable Oils.—Palm oil. Oil nuts. Olive oil. 

Dyes. — Indigo; competition of chemical dyes. 
Madder. Quercitron. Sumach. Logwood. Brazil- 
wood, Fustic. 

Drugs. — Medicinal substances, such as camomile, 
castor oil, senna, liquorice, sarsaparilla, ipecacuanha, 
quinine, eucalyptus, etc. 

Tobacco.—How tobacco has conquered the whole 
world, Where cultivated. Noted areas. Importance 
as a source of revenue. Government monopolies. 

Opium.—The Indian product. Government super- 
vision. The traffic with China. 

Flowers.—British demand. The Scilly Isles. Im- 
ports from France into England. Flower-growing for 
perfumes in South of France, Asia Minor, Turkey, and 
Persia. Attar of roses. Eau de Cologne. 


Fauna. 


Wild animals, reptiles, insects will be best treated 
continent by continent. Though -possessed of voluntary 
motion, they are more or less restricted to particular 
regions, especially owing to the limitations of their 
diet. In some civilised regions the wild animals have 
become nearly if not quite extinct. 

The domestic animals claim very special attention. 
They are now cosmopolitan, thanks to the domination 
of the white man over vast areas. Discuss the case of 
Britain, where industrial activity has caused depen- 
dence upon other countries for supply of meat. 

The live stock of the chief countries. The flocks and 
herds of the United States, Canada, Argentina, Aus- 
tralia, and New Zealand. The import of cattle into the 
United Kingdom. The stock-yards and slaughter- 
houses of Chicago, The transportation of meat—beef 
from America, and mutton from Australasia. Tinned 
meats, 

Dairy Produce.—The chief dairying countries. The 
Danish co-operative system. Eggs. British imports. 
Tinned milk. Refrigeration and cold stcrage. 

Animals for Traction and Transport. Horse. Ass. 
Mule. Ox. Camel. Yak. Llama, Elephant. Rein- 
deer. 

Fish and Fisheries —The chief edible varieties. The 
British fisheries, The denudation of the North Sea. 
Steam trawlers. The great herring fishery. New- 
fouridland cod fishery. The salmon of British Columbia. 
Anchovy, tunny, and sardine. Sturgeon. Oysters, 
lobsters, crabs. Whale and seal fisheries, Sponges. 
Coral. Pearls. ~ 

Birds.—Useful food all over the world. The domestic 
fowls. Feathers, e.g. eider down and ostrich plumes. 

Discuss man from an omnicarnivorous point of view, 
showing that there is scarcely anything, however repul- 
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sive, that is not eaten in some part of the world, e.g. 
horse-flesh in France and other Continental countries ; 
dogs in China; alligator in Central America; frogs, 
leeches, snakes, etc. 


Materials for Manufactures. 


Wool, Hair, Hides, Bones, Hoofs, etc.—Describe the 
great trade in wool. Chief wool markets. Merino 
sheep. Alpaca. Vicuna. Cashmere goat. Fur-bearing 
animals. Hunting and trapping. Rabbit plague in 
Australia and its atonement in export trade in rabbit 
skins. Ivory. 

Silk.—The habitat and food of the silkworm. The 
raw silk exporters. The silk manufacturers. 


The foregoing by no means exhaust the flora and 
fauna of the world, but it at least includes all of com- 
mercial importance. 


COMMON-SENSE NEEDLEWORK. 


BY MISS FLEMING, 


Authoress of ‘* How to Teach Needlework,” “ Pupil-Teachers’ 


Needlework,” ‘* Sewing-class Guides,” etc. 


~ FLANNEL JOINS, 


LL joins in flannel are made by means of running - 


stitches, which should be small, regular, firm, and 
taken clean through both thicknesses. ; 

A backstitch put between every three or four stitches 
renders the seam stronger.’ 

The fixing stitches are placed about }-inch from the 
raw edge of the flannel. 

The running stitches come just below the tacking 
threads. 

Lengths of flannel are tacked together in two ways :— 

1. With both edges lying evenly side by side. After 
the running is completed, these edges are opened out, 
and a row of herring-bone stitches worked either through 
the middle, or over the raw edges on each side. The 
former adds to the strength of the join, but the edges 
do not look as neat as they do by the latter method. 

2. They are tacked together and run neatly with the 
back strip standing a little above the front strip. 

The back is then tacked down over, and enclosing, 
the front edge. Care is required that no fold is left 
in the seam on the right side. This is herring-boned, 
when it forms a neat, firm join. All the herring-bone 
stitches must show clearly on the right side. 

The excellency of herring-bone depends upon the 
regularity of size in. the stitches. As so much thread 
is visible it should never be very thick. 


Curtine ouT SQUARES AND OBLONGS. 


The cutting out of squares and oblongs may be made 
a means of training both “hand and eye.” 

Different kinds of scissors should be shown to the 
class, and their uses elicited. The teacher’s own large 
cutting-out scissors, buttonhole scissors, and those the 
children use will be sufficient for illustration purposes. 
Large scissors are called “ shears.” 

Draw from the class all they can find out for them- 
selves by looking at the articles in question. They are 
composed of two “shanks” as they are called. These 
are joined together by a screw. Each shank has a hole 
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at one end for holding the thumb and one or two 
fingers, and a point on the other. Sometimes one 
hole is larger than the other, as in teachers’ cutting- 
out scissors. The lower half of the shank is sharp at 
one edge and blunt at the other. The sharp edges 
face each other. One point is blunt and the other 
sharp.: The sharp point is always turned towards the 
floor when cutting, and the blunt point on the top. 
The shanks of the teacher’s scissors will prove that, as 
the larger hole is to hold two or three fingers and the 


- smaller one will contain the thumb only. 


Now show how to cut a stiff piece of paper by placing 
it as near the screw as it will go, and cutting as much 
as possible, with one movement, without actually closing 
the points. The points, or tips, are only made to meet 
when the edge is reached, or when snipping small 
pieces. To produce a clean, straight cut, without 
jagged, uneven edges, a long incision is made without 
allowing the points to meet, 

Writing-books that are completed provide ample 
and suitable cutting material at this stage, as the aim 
at present is to get sweeping cuts with regular, even 
movements. 

While the girls should be encouraged to make the 
strips fairly straight, it would not be well just now to 
insist upon exact lines. In the next lesson, the same 
kind of paper might again be used, but now the aim is 
to cut straight along given lines. Strips the length of 
the paper, but differing in width, say, from two to four 
spaces, could be produced. A few judicious questions 
will test what ideas the girls have of measurement. 
The length and width of the paper in inches might be 
elicited. When several strips have been cut with clean 
edges, the class could be shown how to form them into 
squares and oblongs by one movement of the scissors. 
The girls may be told to cut lengths of so many inches, 
and then allowed to test their measurements with 
rulers. These devices train the eye and exercise the 
judgment. 

In the drawing lesson, squares, oblongs, and other 
rectangular figures could be drawn, either by freehand 
or ruler on plain paper, and these could be cut out 
next lesson—wherever practicable only one movement 
of the scissors being made. 

When sufficient practice has been given with stiff 
paper, newspaper or thin lined cutting-out paper may 
be substituted. The class should be shown how to rest 
the scissors on the desk, and to continue cutting a long 
line with the regular, sweeping movement to which 
reference has already been made. These strips will 
be found useful for the fixing of hems, seams, and 
fells, during the needlework lesson. 

Long narrow strips may represent bands for the 
tops of chemises, broader ones for tops of drawers, and 
shorter ones for bottoms of knickers and nightdress 
sleeves. The girls should be taught to measure each 
other for all these things, and to estimate the size, 
using their rulers to prove thie correctness of their 
judgment. These bands can be fixed—long sides first 
and short ones last—all having a narrow turning. It 
would also furnish excellent practice if they were 
doubled down ready for setting on, and the ends 
tacked ready for sewing up—indeed there is no reason 
why the actual stitches should not be put into the 
paper. In this way, the girls see that they are doing 
something of real value, and the lesson will become all 
the more interesting on that account. If there be 
some standard of measurement in the room, such as 
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a dual desk (which is usually about a yard long), the 
class may be asked to produce bands a given length 
and width. It will be found that some children have 
a splendid idea of length and others very little—the 
testing will to some extent rectify defects of judgment. 


DARNING ON CANVas. 


Preparation.—A. L. Sewing Illustrator having darn 
worked with slanting edges. A woollen garment 
darned, and another with a thin place needing to be 





DracrRamM 1, 


darned. Specimen darns, sufficient in number for one 
to be placed between two girls, squares of cheese-cloth 
or single-thread canvas, rug needles, and darning-wool. 

Conversation.—Draw attention to the length of the 
darners and the size of the eye as compared with a 
sewing-needle, and give reasons, Get the girls to name 
various articles that are darned. Encourage them to 
suggest the reason canvas is used for teaching purposes. 
Educe, from the specimens they have, and the Illus- 
trator, that the working lines go up and down, and 
that they go under one thread and over another. 

Exhibit a woollen darned garment, and one with a 
thin place that needs darning. Elicit that it would 
be easier to darn before a hole is made, besides looking 
less clumsy than a patch. 

Information and Suggestion.—Darning on canvas is 
only a preliminary to darning on any plain material, 
as the threads can be counted more easily and‘the rules 
learned more quickly. 


DIAGRAM 2, 


Let the girls examine their specimen exercises, They 
will find out for themselves that the lines go up and 
down, that top and bottom are not straight, and that 
loops are left at the end of each line. 

The reasons should be given. 

Darns always run along the threads of the material, 
as they are intended either to strengthen them or 
replace them altogether. 

The top and bottom of a darn are irregular, so that 
the “ pull” is not all borne by one set of threads, which 
would probably cause a break. That can be demon- 
strated on the Illustrator by 
making a straight-edge darn 
and pulling it tightly. The 
strain caused represents what 
happens in the wearing of an 
article. 

The use of loops can be shown 
in the same manner. 

A further reason for loops 
lies in the fact that the gar- 
ment, having been washed many 
times, has shrunk considerably, 
while the mending-wool has yet 
to undergo the same process. 

Demonstration by Teacher.— 
Commence a darn on Sewing 
Illustrator. Point the needle 
upwards and take up one thread 
and leave one, until there are 
ten or twelve on it. Draw the 
needle out, leaving an end about 
half an inch long. Put the 
needle in for the second row, 
one thread higher up, leaving 
one thread between the two 
rows, and pointing the needle 
downwards. Take one and miss 
one to the end, drawing the 
needle out one thread above 
the first. stitch, leaving a loop 
at the top of the line. 

The class must be told to 
observe that the threads missed 
in the first line are taken up in 
the second, and vice versd, and 
that the needle is pointed 
alternately up and down. 

Continue working for a few 
rows, and draw the attention of the class to the top 
and bottom of the darn, which slopes upwards in both 
cases, 

Demonstration by Sample Girls.—Let a girl come out 
and work a few rows on the Illustrator, Others may 
do the same if thought necessary. 

Now show how to hold the work over the first and 
second fingers of the left hand, keeping it in place with 
the thumb and third finger. Let the class do the same. 

Show also how the needle is pointed away from the 
chest in one row and towards it in the other, the class 
repeating the movement at command. 

Inspection of Method.—There will be no necessity to 
go in and out of the desks. It will not be difficult to 
detect, from the front of the class, those who are not 
handling their work properly. 

In subsequent lessons practice will be ensured, and 
variety produced, by making darns of different shapes, 
having Diagrams | and 2 as their foundation. 
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Darn For A THIN PLACE. 


Preparation.—A. L. Darning Illustrator with an 
octagonal-shaped darn worked. Underneath indicate 
a “thin place” by coloured chalk or coloured tacking 
thread. 

Squares of stocking-web, darning-needles, and wool. 

Conversation.—Elicit characteristics of stocking-web 
material, its elasticity, the loops, etc. Revise what has 
previously been taught in the “darning on canvas” 
lesson. 

Information.—It is advisable to prevent a hole, but 
it is not always possible, for a pull or friction may cause 
a defective thread to give way, which quickly forms a 
hole. 

Most woven materials shrink When washed; but, by 
the time the garment requires darning, all shrinking 
will probably be over. The worsted or wool used for 
darning has yet to undergo the shrinking process, As 
the loops formed by knitting are joined in unbroken 
continuity, a very elastic fabric is produced. For these 
reasons, loops are left at the end of each row, to allow 
for shrinkage without injury to. the mended garment. 
it is immaterial whether the loops are afterwards cut 
or not. 

It is not desirable that the upper and lower edges of 
the darn should be straight, because the old web is 
more or less rotten, and if the new wool with its weight 
and strength bears entirely on one thread of the old 
material, it will probably tear out and make the hole 
larger. This danger may be avoided by giving the 
darn any shape but a square or an oblong. 

They may be shaped as the diagrams in “ Darning on 
Canvas.” 

A darn either strengthens a thin place or fills in a 
hole when the material has worn away. 

It is worked on the wrong side of the material. 

Draw attention to the fact that each row is composed 
of loops that curve upward, and others that curve 
downward. 

The method of work has already been taught on 
canvas, 

Demonstration by the Teacher.—Pointing the needle 
from the chest, pick up the loops that curve upwards, 
missing one and taking the other, till four or five loops 
are on the needle. 

Draw the cotton through, leaving about half an inch 
loose at the end. 

Turn the needle towards the chest and put it into 
the:next loop on the line above the last stitch. 

This time, the loops curving downwards are picked 
up, keeping to the alternate rows that were passed over 
last time. 

Continue working until you get one stitch below the 
last line, which will produce two more stitches on the 
needle than were in the preceding row. 

Each row will increase in length by two stitches, 
until the darn is as big as is required. 

The decreasing may commence at once, or two or 
three rows of equal length may be worked in the 
middle, after which, the lines decrease by two stitches 
until the last row is the same length as the first one. 

Demonstrate the difference between a straight-edged 
darn and an irregular one. 

When pulled or dragged, the effect is apparent to 
the class. If loops are not left, much the same effect 
is produced. The loops should be neat and regular. 
They may be cut after the darn is finished, if pre- 


ferred ; when the article is washed, the ends will lose 
themselves in the tissue. 

Demonstration by Sample Girls.—Let several girls 
work a line or two on the Illustrator. 

The class may now commence work. 

Darning is the most economical way of mending 
flannel raiment and garments made of woven materials, 
as well as table linen, and should be used in preference 
to patching for those things. 

When garments have been well worn, a sharp watch 
should be kept, that they may be darned before a thin 
thread breaks into a hole. : 

Black silk washes better than black cotton, which 
does not keep its colour. For that reason black stock- 
ings, and any black material that requires washing, are 
more sightly if worked with silk. With that exception 
the darning cotton or wool should be the same colour 
and texture as that of the garment which it is to re- 
place. 

The following rules are of universal application in 
darning :— 

(1) Darn a thin place before it breaks into a hole. 

(2) A thin place will not need crossing. A hole will. 

(3) Do not make the top and bottom of a darn straight, 

because the strain would all have to be borne 
by one set of threads. 

(4) Leave loops at the end of every line. 

(5) Begin at the left hand and proceed to the right. 

(6) The mending thread, or cotton, should match the 

material to be mended in texture and colour. 


(7) On stockings, begin to darn on the lines of knit-’ 


ting that form a rib: on calico, the lines that 
are broken. 

(8) Take up one stitch and miss one. In the first 
row the needle will pick up the loops curved 
upwards, in the next those curved down. 

(9) Keep the darn quite flat. A piece of cardboard 
tacked under the hole secures that. 


Reparrinc Taste LINEN. 


The signs of wear in table-cloths and serviettes must 
be looked for along the folds, for after table napery has 
been subjected to constant washing and ironing for a 
few years it becomes thin in those places. It is then a 
good plan to fold the article into three, instead of four 
parts, when ironing, so as to distribute the wearing 
strain. In this department, as in all that relates to 
needlework, ‘‘ prevention is better than cure,” and 
when any article is showing signs of wear (this may 
easily be detected by holding it up to the light), a few 
lines of darning will often defer the coming hole. 

Some people use the linen make of threads for mend- 
ing table-linen, but, as the thread passes backwards 
and forwards through the fabric, the friction rubs it, 
when it becomes thin and often bredks. Others find 
the soft darning or embroidery cottons more suited to 
the work, as they do not fray so easily. In any case it 
should be finer than the original material. 

When neatly darned on the wrong side, the repair 
scarcely shows on the right side. 

A hole that is too large to be replaced by a darn 
will need patching. Though patches, as a rule, are 
not advisable in a table-cloth, they are better than 
holes, and they can often be covered by the tea tray, 
a table centre, or a flower stand. 

When the signs of wear are becoming apparent, it 
will be well to give heed to the edges of the cloth, 
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which will probably begin to crack, and either strengthen 
them by making a hem on the selvedge side, or cut a 
strip off and make a fresh hem on the already hemmed 
side. The selvedge may also be strengthened by a 
strip of tape felled on the wrong side of the weak part. 

Should a darn be also necessary, the tape will 
strengthen it still further. Sometimes it is better to 
cut a strip off the selvedge before hemming it up. This 
will change the position of the centre fold, and will add 
to the life of the cloth. 

Occasionally a longitudinal or warp darn will be 
suflicient, without any crossing. 

Darns will be more easily worked, if the hole be 
tacked firmly over a piece of cardboard, or American 
cloth, or oil-cloth, the wrong side being uppermost. 

There is an art of making invisible darns used in 
cloth-drawing, and there are also fancy darns, beginning 
with twill darns and going to more elaborate patterns 
representing the various methods of damask weaving, 
but these are too advanced for girls in elementary 
schools, 

Any girl who is quick with her needle, and anxious 
to pursue the matter further, will be able to work out 
patterns for herself, as in all cases the warp or longi- 
tudinal darning is done first in the ordinary fashion. 
Then, to form a darn of twill pattern, one thread is taken 
up and three left right across the hole. In the second, 
and each succeeding row, a thread is advanced in the 
same direction so as to follow diagonals across the 
darns. Other patterns are only variations of the same 
method, 


SO 


TEACHING NOTES ON “THE 
HISTORY OF LONDON.” 


By the Author of “ Practical School Method Notes,” ete. 


0.—LONDON UNDER THE TUDORS AND 
STUARTS. 


I. How London was Governed. 


Before proceeding to give an outline of London during 
the Tudor and Stuart periods, it will be as well to have 
some idea as to the manner in which London was 
governed, and the growth of the municipality. 

1. London secured various privileges from the sove- 
reigns. As the demands, i.e. taxes, increased the 
people obtained greater privileges, and were prepared 
at any time to maintain their rights and defend their 
liberties, 

2. After Alfred had resettled the city it was divided 
into various wards or manors. 

%. “There was no corporate government of the city” 
at this time. 

4. The chief, or king's, officer was the portreeve, who 
acted as the treasurer and guardian of customs and 
dues. The Bishop of London, too, took a large share 
in the government of the city. 

5. There were two motes—the folk-mote and the 
ward-mote. 

6. The merchant guilds and craft guilds controlled 
all affairs connected with the various trades, 

7. There was also a military organisation — the 
knighten guild—established for the purposes of defence, 


One of the duties of this organisation was to see that 
the citizens were properly and adequately armed. 

8. The first city corporation was formed in the reign 
of Richard I., the first mayor being Henry Fitz-Aylwin. 
Many changes were now brought about—the portreeve 
disappeared, the power of the sheriffs was curtailed, 
and the folk-mote had merely a nominal existence. 
The merchant guilds and craft guilds ceased to exercise 
any control over trade.. The city gradually became 
“one incorporation under one government.” 

[ Note: The numbers as given here represent the 
various stages in the growth of the municipality. } 


II. Destruction of the Monasteries. 


During the reign of*Henry VIII. most of the monas- 
tic houses were destroyed—an act which caused wide- 
spread misery, and increased the number of vagrants 
and paupers. It is interesting to note that the monas- 
tery of St. Bartholomew, in Smithfield, was converted 
into the Hospital of St. Bartholomew ; Christ’s Hospital 
was established on the site of the Grey Friars’ monastery ; 
and the Charterhouse took the place of the monastery 
of the Carthusians. 


III. Improvements and Progress (1540-1699). 


1. Moorfields, an open and impassable swamp, was 
drained in 1540, and bridges were erected over the 
ditches. 

2. In the reign of Henry VIII. London streets were 
paved for the first time. 

3. During the reign of Elizabeth, proclamations for- 
bidding the erection of additional houses in, or near, 
London were issued with the idea of checking the too 
rapid growth of the city. Very little attention, how- 
ever, was paid to these, and thus suburbs sprang up 
outside the city walls. 

4. In the year 1620 London received for the first time 
a plentiful supply of water by the New River Company, 
the supply being brought from the New River, which 
runs from Chadwell, near Ware, in Hertfordshire. 

5. Through the Revocation of the Edict of Nantes 
(1685) the Huguenots, or French Protestants, fled 
from their country ; many found a home in London 
and settled there, thus giving rise to various industries, 
the most important being silk-weaving. 

6. St. Paul’s Cathedral was opened in 1697. 

7. Billingsgate Market, for the sale of fish, was opened 
in 1699. 


IV. A Trio of Disasters. 
Piacug, Fire, anp Hurricane. 


1. The Plague.—The streets at this time were narrow, 
badly drained, and filthy. A plague broke out in the 
year 1608, when 30,000 persons died. Sixty-two years 
later, in 1665, occurred the Great Plague of London. 
“ The Plague was the twelfth of its kind which visited 
the City during a period of seven hundred years” 
(Besant). 

The deaths during the four weeks of July are given 
as 725, 1089, 1843, 2010. During August and Sep- 
tember the number of deaths rose alarmingly. The 
following entry for September is taken from Pepys’ 
Diary: “To the Tower, and there sent for the weekly 
Bill, and find 8252 dead in all, and of these 6978 of 
the plague, which is a most dreadful number, and shows 
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reason to fear that the plague hath got that hold that 
it will yet continue with us.” A hundred thousand are 
reported to have died from the Plague. 

[For details of the Plague consult Defoe’s Journal of 
the Plaque Year.] 

2. The Great Fire.—In the following year (1666) 
London was visited by a great fire, which began on 
September 2 in a baker’s house in Pudding Lane, near 
Fish Street Hill, London Bridge. The houses, being 
made of wood, rapidly caught alight one after the 
other, and to add to the horror a strong wind was 
blowing at the same time. Fiye-sixths of the city was 
consumed, 13,200 houses were destroyed, together with 
89 parish churches, four of the City gates, St. Paul’s 
Cathedral, the Royal Exchange, and other buildings. 

This fire was no doubt a blessing in disguise, for no 
less than 436 acres were swept by it, and the narrow 
streets and badly constructed houses disappeared for a 
time. Stone-built houses were now erected and the 
streets were made wider, but full opportunity was not 
taken during the rebuilding, many of the streets being 
still narrow and tortuous. 

The Monument, at the bottom of Fish Street Hill, 
was designed in commemoration of the Great Fire of 
London by Christopher Wren, the architect of St. 
Paul’s Cathedral. It is 202 feet in height, and is 
situated 202 feet from the place where the fire began. 
An inscription near Smithfield marks the place where 
it ceased, 

(The descriptive account of the Great Fire given in 
John Evelyn’s Diary is well worth reading. 

3. A Hurricane.—In 1703, a year after the accession 


of Queen Anne, a severe hurricane visited London. 
Seven hundred people lost their lives, many ships were 
sunk, others were dashed against London Bridge and 


smashed to pieces, and houses were destroyed. In all, 


the damage done was estimated at £2,000,000.' 


V. Two Important Buildings. 


1. The Royal Exchange.—The rapid growth of the 
trade of London during the Tudor era was due to 
Sir Thomas Gresham more than to any other man. It 
was he who originated the idea of a Royal Exchange 
similar to what he had seen at Antwerp when he was 
acting as Royal Agent. On January 23, 1571, the 
building was opened in person by Queen Elizabeth, 
who named it the Royal Exchange. Gresham’s build- 
ing was destroyed by the Great Fire of 1666. It is 
curious to note that the statue of Sir Thomas Gresham 
was the only one not destroyed by the fire. ‘ Though 
fall'n from its nich in the Royal Exchange it remained 
intire when all those of the Kings since the Conquest 
were broken to pieces ” (John Evelyn, Diary). 

2. The Bank of England.—The Bank of England, 
which was established in 1694, owed its origin to 
William Paterson, a Scotsman. To meet the demands 
of the growing commerce of London an establishment 
of this kind was necessary in order that financial 
operations might be carried on. The stability of the 
Bank of England, which Adam Smith declared was 
equal to that of the British Government, has been one 
of the chief factors in securing Great Britain’s com- 
mercial supremacy, At first, the Bank carried on its 
operations at Grocers’ Hall, Poultry. The building 
known as the Bank of England, and situated in Thread- 
needle Street, was not begun until 1734. 


VI. Stuart London. 


The chief characteristics of London during the 
Stuart period were as follows :— 

1, The roads were paved with cobble stones, the 
streets were narrow, many of the houses were made of 
wood, and the upper stories projected over the shops. 
Houses were known by signs instead of numbers, ¢.. 
“Golden Fleece,” “ Saracen Head,” &e. ‘The street 
signs, which were necessary, as houses were not num- 
bered, were very numerous and large, and some were 
exceedingly costly ” (Ashton). 

2. “There was no foot-pavement in London as dis- 
tinguished from the carriage-road. The carmen in the 
principal road fought with the hackney-coach drivers, 
The chairmen drove the foot-passengers off the railed- 
in way; and the foot-passengers themselves struggled 
for the honour of the wall. Every square and open 
place was a receptacle for rubbish and filth” (Knight), 

3. “The streets were ill-lighted or hardly lighted 
at all.” 

4. “The Lord Mayor of London was never seen in 
public without his rich robe, his hood of black velvet, 
his gold chain, his jewel, and a great atterMance of 
harbingers and guards” (Macaulay). 

5. In the reign of Queen Anne the coffee-house, that 
great social institution, reached the zenith of its popu- 
larity. “It was the centre of news, the lounge of the 


‘idler, the rendezvous for appointments, the mart of 


business men ” (Ashton). 

6. Much time was devoted to sport, sight-seeing, and 
various other amusements. Among the rougher sports 
were bear-baiting, bull-baiting, and cock-fighting. 

7. There were four ‘theatres in Queen Anne's 
tine, but, as a rule, only two were open at the same 
time. 

8. Capital punishment was frequent in those days. 
During the period 1701-1713, 242 malefactors were 
scaall in London alone. Hanging was the chief form 
of punishment. Pressing to death was also common, 
The pillory was made good use of. Debtors were 
imprisoned, 

9. “ The senseless custom of duelling was much in 
vogue in this reign ” (i.e. Queen Anne), “ although per- 
haps it had not reached the height it afterwards did. 
The custom of wearing swords rendered the arbitrament 
of every dispute liable to be settled by those weapons. 
A few hasty words and the sword was whipped out, 
and probably one or other of the combatants had 
reason to regret his loss of temper” (Ashton, Social 
Life in the Reign of Queen Anne). 

10. The chief mode of conveyance from London to 
any other part of the kingdom was by means of the 
stage-coach. Travelling by stage-coach was by no 
means a pastime when we remember the condition of 
the roads, the continual jolting, the liability to attack 
from highwaymen, &c. There were also hackney 
coaches. Another conveyance much in vogue at this 
time was the sedan-chair. 





Teachers’ Certificate Examination.—The Board of 
Education has issued circulars asking the local educa- 
tion authorities to make arrangements for centres at 
which the Preliminary Certificate Examination shall be 
held, and pointing out that it may not be necessary in 
many cases to hold this at the Training Colleges, 
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THE FARMYARD. 


Words and Melody by Sisstze Turtey Butier. 


Key F, Doh is F. 
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MASS GAME. 


Arranged for the Piano by Liture Torey, 
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The last-line of the second and last verses, 
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Instructions for Game.—Children form a ring to represent the wall of a farmyard. The yard has many gates—one between 
each child. To open gates, the joined hands are raised and children stand apart ; to close, the hands are lowered and the children 
stand close together. The animals stand inside; only use about six, so that they will easily know their names, Farmer walks 
round inside, Children move round in a circle rather close together, with hands joined. 


Ali sing. 1. Farmyard! farmyard! come and see the farmyard ; 
Come and see the ducks and chickens too, 
Farmyard! farmyard ! listen in the farmyard: 
Baa, baa, moo, moo, cock-a-doodle-doo ! 


The animals chosen give their cry together—‘ Baa, baa,” ‘‘ Bow-wow,” &c. 


Ali sing. 2. Farmyard! farmyard: come and see the farmyard ; 
Come and see, the gates are open wide. 
Farmyard ! farmyard ! listen in the farmyard : 
Oh! the farmer's pig has got outside. 


The pig runs for his life round the outside of ring, chased by the farmer, and when caught is brought back. The cow next 
tries to escape; if two children close together before she can pass, she must try another gate quickly. Farmer gives chase 
directly they escape. Sometimes all six might try to get out together. When all are safely in— 


Ali sing. 38, Farmyard! farmyard! come and see the farmyard; 
Come and see the way we feed the chicks. 
Farmyard ! farmyard ! listen in the farmyard: 
Listen to the doves upon the ricks. 


All say quietly—‘* Coo-00, c00-00,” 


If time, repeat from the beginning, 
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FRENCH PRIZE COMPETITION. 


RULES. 


1. All translations should be posted not later than September 
8th, 1906, and acidressed :—Prize Epitor, Office of the 
Practical Teacher, 35 and 36 Paternoster Row, London, 
E.C. 

2. Competitors should cut out and send the Coupon which 
appears on the Back Wrapper page of the current 
number, 

8. Competitors should write pseudonym only on M8. Prize- 
winner will be asked to send name and address for 
publication. 

No competitor may take the prize offered more than once in 
three months, 


— 


A Prize of Half a Guinea is offered for the best render- 
ing into English of the following extract :— 


“La perfide Albion ” est une invention des pamphictaires 
qu’entretenait loyalement Napoléon pour salir la dynastie 
et le parlement britanniques. Le mot fit fortune. Il 
couvrit toutes les déconvenues de |’impéritie ou de l'im- 
»révoyance de nos gouvernements dans leurs rapports avec 
Pangisbeans. Un des clichés les plus vénérables de notre 
journalisme nous représente 4 divers moments historiques 
“tirant les marrons du feu” pour une alliée avide et sans 
foi, alors qu'il y aurait eu plus justement sujet d’accuser 
notre propre inaptitude A discerner, dans une situation 
donnée, les avantages réels qui nous avaient échappé. En 
Orimée, en Egypte, par exemple. Nous nous consolons en 
accablant un complice plus avisé et en nous reconnaissant 
une honnéteté sup rieure quoique tardive. On — au 
mot de Laclos cite dans les es qui suivent : “ Voilaé bien 
les hommes, tous également scélérats dans leurs entreprises, 
et ce qu’ils —— de faiblesse dans l’exécution, ils 
lappellent probité.” Sans prétendre conférer 4 lAngle- 
terre un monopole auquel elle ne prétend pas elle-méme, 
on peut affirmer que le goft et le culte du Fair play (sorte 
de chevalerie bourgeoise), et de la véracité, caractéristique 
si accentuce de |’éducation et des mceurs anglaises modernes, 
a gagné les mceurs politiques. 

From “ L' Tle et U Empire de Grande-Bretagné,” by 
Ropert DHumibues. 


RESULT OF THE JULY COMPETITION. 


The prize is awarded to “T. V. D.” (Will “T. V, D.” 
kindly forward name and address for publication ?) 

First Class.—Phil, Murillo, Babs. Dim, Sorbonne, Lytton, 
Tokio, Alter ego, Haud dibitans, Max, Polyglot, Débutante, 
Ayaznog, Winnowsty, Marque, Stonefield, Carpe diem, 
Nehemiah, Dindon, May. 

Second Class.—Bride, Margaret, Malta, Ceerfryddin, Alpha, 
Stradivarius, Dorine, Frosine, Saxonne, Beauty, M. A. &. 

The name and address of “Quis,” the winner of last 
month's competition, are:—Miss M. Duckitt, Waylands, 
159 East Dulwich Grove, London, 8.E. 
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Report. 


It is a very great disappointment to find a heavy drop in 
the number of competitors this month. It is the more 
disappointing as the number of entrants has this year kept 
up so satisfactorily, and we have had such encouraging 
tributes from competitors as to the interesting nature of 
the extracts set and the general value of the competition 
itself. It may be that the brilliant weather we have been 
enjoying has indisposed competitors to undertake the 
extra exertion necessary, or it may be there prevailed an 
exaggerated idea of the difficulty of the piece set. We 
always endeavour to set pieces of a good literary character, 
and which, when not narrative, shall be worth study from 
the thought which runs through them. We trust next 
month this temporary drop will be made up for. 

The general merit of the pieces was decidedly low. Even 
the successful competitor did not grasp the meaning of 
pour gagner quelques rangs. It means “to get a few rows 
nearer,” 7.¢. nearer to the stage. lle grimacerait demai 
means “To-morrow she would be looked on as affected.” 
When middle age tries to pass itself off as youth, affectation 
is the natural result. Generally speaking we have to repeat 
an old criticism. Too many competitors do not grasp the 
central idea of the piece, and bring the whole of their 
version into harmony with it. 


Prize Translation. - 


We should always remain in our prime, and be able to 
arrange our life as if we were still twenty-five years old, for 
that is the time when we most naturally behave in a 
manner we think will most conduce to our welfare, and 
when we acquire our fixed habits. But the white hairs 
have for many years fallen like snow over our hopes, and, 
after all, would it not seem chilling and pitiable! At one 
time a woman may have shown signs of ambition, without 
hewever being covetous, but there were also signs of love, 
for she had in view the renown and precious happiness of 
her beloved one. Her enthusiasm was charming, for she 
was young. But now she is young no more, or not so 
young as she was then, and is she therefore to be accused 
of slothfulness because in certain moments she prefers 
inaction? Is it not rather that she is restrained by a 
conscious fear lest her movements should be awkward and 
that to-morrow she should be givirg herself airs? Is it 
not that she anticipates a kind of contradiction, a gap, 
between approaching middle-age and the ideals of her 
youth, once so eager and charming? That same energy 
which is wisdom and foresight in the young will become 
childish if indefinitely prolonged. An ambitious old age 
would be an. absurdity, for what is the use of troubling to 
gain a few more distinctions when thecomedy is nearly played 
out? We are cowardly and weary enough to desire repose 
for ourselves and our own, because we have passed the 
vivacious age. The knight must embark on every crusade 
at the bidding of his dame-errant, for she believes that her 
future is an eternity. a 
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NEW SCHOLARSHIP COURSE 
FOR 1906-7. 


BY ARTHUR T. FLUX, 


Late Principal of the Belvedere Pupil Teacher Centre, First on 
Scholarship List ; Author of ‘Scholarship School Manage- 
ment,” ‘ Building of the British Empire,” etc. 


Work for the Month. 





PART I. 


1. Reading.—Regular practice must be taken daily, with a 
high ideal. ‘“ If,” said Ruskin, ‘‘I could have a son or daughter 
possessed of but one accomplishment in life, it should be that 
of good reading.” The voice must be clear and pleasant, the 
natural and not an assumed voice, the vowels pure and full, the 
consonants precise and distinct. The majority of people talk 
naturally and intelligibly, the greater number of young readers 
do not. Dr, Dunstan, in his clever little book on voice produc- 
tion, gives some good exercises. Read the following, or, if 
possible, get some friend to write from your dictation—the 
result will show whether you are enunciating correctly: ‘‘ Keep 
lace, keep place; distinct races, distinct traces ; shrewd aim, 
shrewd dame; take air, take care; grief alters, grief falters; 
native ales, native vales; harmonious hounds, harmonious 
sounds; glorious ease, glorious seas; warm thaws, warmth 
thaws; stirring all, stirring call; broken ease, broken knees ; 
bare ode, bare road ; a very ell, a very yell.” ‘ 

2. Recitation.—Learn the next twenty lines, and remember that 
verbal accuracy is not gnough. 

3. Penmanship.—Write a page daily in the Practical Teacher 
Copy Book, and use great care at all times. This is a subject 
which must receive attention. 

4. Composition. —The essays sent in for correction still exhibit 
serious faults, faults which can be eradicated quickly if the 
effort is made. There must be continual practice and adequate 
criticism. There is no candidate taking the examination whose 
English is not capable of improvement, but improvement is im- 
possible unless defects are pointed out, and hence the offer made 
to criticise and return any essay sent in. Some of my readers 
are apparently tired of being advised to read widely, but as this 
is the certain basis of all good writing, the advice must be con- 
tinued even ad nauseam. 

The student will find in any good text-book examples of 
incorrect diction or slipshod sentences, which should be studied 
und the correct expression determined. There is an excellent 
collection in Nesfield’s Gr ar and Composition. 

Eg. “It is wrong to aggravate your parents.” Aggravate 
means to “ heap up, to increase,” and would be correct in such a 
sentence as—The prisoner's conduct aggravated his offence. 

‘“ His hair was parted in the centre,” should be in the middle. 
A centre is a point. 

‘* Innate depravity, due to early training and general reckless- 
ness of life.” Jnnate means “ born in one.” Depravity due to 
training is not innate. 

Words are often thus used in an incorrect sense. ‘ He was a 
novitiate in the monastery,” for novice. 

‘A verbal agreement is less binding than a written one.” 
Verbal should be oral. 

A knowledge of the etymology of words is practically essential 
to their correct use; without this, ill-educated persons make 
ludicrous mistakes, as did the lady recently who, describing an 
accident on the cliff, stated that she was ‘‘ nearly participated 
over the prejudice.” 

I have had some inquiries about the sentences given last 
month. 

* The flowers smell sweetly,’ 





should be ‘‘sweet.”” “To re- 
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gularly see you” is an example of the split infinitive. ‘* Partak- 
ing of a breakfast,” means sharing it with some one. ‘“ The 
enemy’s capture” is ambiguous; it might be ‘‘ the capture of the 
enemy,” or “the capture by the enemy.” ‘ Would have liked 
to have seen,” should be ‘‘ would have liked to see.” 

I shall be pleased to give a book prize to any candidate who 
sends in the best correction of the following, with reasons for 
any alterations made :— 

(1) A wicked and unveracious story is related of him. 

(2) He breathed his last in indigent circumstances. 

(3) A quite unique compliment was paid to the navy. 

(4) Driving down the street his horse ran away. 

Pay He did more for his country than any man living in his 
time. 

(6) A magistrate can see whether a prisoner is lying better 
than the jury. 

(7) His success is neither the result of system nor strategy. 

(8) Young Gregson had promised his father to visit his 
friends. : 

(9) There were very few passengers who escaped without 
serious injury. 

(10) I never have and never shall accept his invitation. 

Write one or two essays each week on such subjects as the 
following :— 

(a) We live in deeds not years, in thoughts not breaths, 
In feelings, not in figures on a dial. 
(6) The outlook in Russia. 
(c) The simple life. 
(d) Shakespeare’s As You Like It. 
(e) Villenage. 
(f) The value of knowledge. 
(g) As civilisation advances poetry declines. 
(hk) Write in prose the subject of any poem you have read. 

Read up the subject if necessary, make a rough analysis of 
what you wish to say, arranging the ideas under heads, and let 
each paragraph deal with one phase of the subject. The fol- 
lowing notes may be of assistance :— 

(a) The quotation is only another way of stating the great 
principle that work is the first duty of every man, A long life 
spent in selfish laziness, in gratifying every desire, in carelessness 
as to those around, is a very low ideal. It is the duty of every 
man and woman to take part in the world’s work, and to help 
on, in however humble a manner, the improvement—mental, 
moral, and physical—of the whole of the world’s population. 
The opportunities offered vary with the varying position of the 
individual ; some men can do much, some from the exigencies 
of their position can do but little, but every one can do some- 
thing. If a lifetime cannot be devoted to good work a few 
moments can, and a kind word or pleasant smile may do as much 
as a large cheque. 

(6) This is a subject which is attracting the attention of the 
whole civilised world. We are watching one of those great 
movements which are inevitable in the life of any nation. 
From the remotest times the necessity for a leader was apparent 
to any tribe. He was their king or chief because he was the 
most able man to lead them in war or to rule them in peace. 
The Feudal System, which has obtained more or less all over the 
world, divided society into two classes—the governors and the 
governed—the former enjoying all the privileges and pleasures, 
the latter by the sweat of their brows supplying the means. 
But as civilisation advances and knowledge increases, there 
comes a time when the labourer demands a voice in the govern- 
ment, and declares his right to improve his position. Then a 
struggle ensues which ends, as it must end, in the admission of 
all men to a voice in the nation’s government. Whether the 
struggle isa peaceful one or not depends upon race and circum- 
stance. In England the revolt of the peasant commenced the 
struggle which was terminated only by the Bill of Rights. In 
France, the Jacquerie was suppressed by force and the peasants 
were kept in their degraded position till the Revolution, which 
being violent was bloody. In Russia exactly the same course is 
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being followed. ‘The autocratic rule of an Emperor and his 
nobles was possible only so long as the ny were ignorant. 
With the spfead of knowledge has come the demand for consti- 
tutional government. The cry has increased in force, and a repre- 
sentative assembly, ‘‘ The Duma,” was called. The members 
proceeding to discuss points which were obnoxious to the 
nobility have been dismissed, and the cry for Reform is rising 
louder than ever. Exactly the same course of events occurred 
in France. The dismissal of the Tiers Etat instead of checking 
the movement gave it greater force, and the dismissal of the 
Duma is merely a step forward to constitutional rule. The 
Kussian aristocracy is blind if it does not recognise this; the 
people can only be held down by the army and navy, and as 
the men constituting these forces are drawn from the peasant 
class, it is hardly likely that they will fight against their fathers 
and brothers. Reform must come; whether the result will be 
enormous bloodshed and a republic, or a peaceful solution and 
limited monarchy, depends upon the amount of opposition made 
by the aristocracy. 

(ec) There has been much discussion lately on this topic, and 
many people have advocated, in more or less forcible language, 
the advisability of giving up the artificial crowded life of the 
city and retiring to the peaceful simplicity of village life, in 
fact cottageitis is quite a prevalent complaint. Those who urge 
it most strongly are probably those who have satiated them- 
selves with the gaieties of a town and are suffering from ennui. 
To the dweller in a crowded city the pen-pictures of pretty 
cottages, pure air, green fields, rippling brooks, green meadows, 
or shady woods are very alluring. Fora temporary change it 
may be well, but as a permanence few would enjoy it. The 
craving for wealth and luxury is pot a peculiar featare of the 
twentieth century alone; it has been strenuously followed for 
the last sixty centuries, and it is equally true that now, as 
always, we saddle ourselves with worries which mighs be easily 
avoided, A simple mode of life might be adopted without 
retiring to the country, but few have the courage to do less 
than their friends and neighbours. 

(d) There should be no difficulty with this subject after read- 
ing the play. 

(e) This, »gain, should require little reading up. Show how 
villenage naturally followed the Norman Conquest ; point out the 
miserable condition of the serfs and how obnoxious it was tu 
the Anglo-Saxon spirit, and how ultimately it was abolished. 

(f) All great writers have urged the value of knowledge, and 
one of the healthiest features of the human mind is its desire 
to know more, Any one who says “I know enough” is men- 
tally unsound. Apart from the individual pleasure which 
accrues from a well-developed mind, there is a wider value, for 
all the comforts and conveniences of life come from the applica- 
tion of knowledge, The advantages can easily be traced by 
the student. There is one side ofthe question to be noted. 
Where knowledge is used for purposes of defrauding and oppres- 
sing others, it is clearly misapplied. Knowledge must be fur the 
uplifting of all, and not for the selfish advance of the individual. 

) This is true in some respects, not in others. In early days, 
before the art of writing was known, poetry was the only form 
of literature. The deeds of heroes were sung by bards, and 
these songs were preserved by word of mouth, Little was 
known of the pet world ; science, as we understand it, did not 
exist, and consequently the bards could draw on their imagina- 
tion and fill their poems with wonderful scenes and animals 
which had no existence. It is true that with the advance of 
civilisation and exact knowledge of the world, the whole 
creation of fauns and satyrs, werwolves, valkyries, imps and 
elves, fairies and hobgoblins gradually faded into nothingness ; 
but, on the other hand, a new kind of poetry arose which would 
have been unintelligible in bygone days. If we cannot become 
excited over the crude efforts of some viking’s skald, he would 
certainly wo to sleep over, say, Pope’s Essay on Man or Tennyson's 
In Memoriam. 

5. Arithmetic. 
Area, and Volume. 

Little difficulty will be found with this, provided that the 
principles are thoroughly understood, The unit of length is 
the metre, an arbitrary unit supposed to the ten-millionth part 
of a meridian from the Equator to the North Pole. It is 
equivalent to 39°3708 English inches. The multiples of the 
units take the Greek prefixes Deca (10), Hecto (100), Kilo 
(1000); the submultiples the Latin deci (yy), centi (x45), 
milli yds. The unit of area is the square metre or centiare, or 

100 square metres—the Are ; that of volume, the cubic metre. 
Note particularly that the multiples of the metre proceed by 10's, 
of the square metre by 100’s, of the cubic metre by 1000's. Fox 
capacity the cubic decimetre gives the litre. The relationship 


The Metric System as applied to Length, 
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of the various tables must be clearly understood. If diagrams 
are drawn this becomes at once apparent. Work as many 
examples as possible, including the following :— 
(1) (a) What is 4, of 8 metres 74 centimetres? 
(6) What fraction is 3 metres 15 centimetres of 13 metres 
16 centimetres ? Ans, 1°38 and ,4),. 
(2) The rainfall on a certain day is 25 millimetres. hat 
weight of rain will have fallen upon a rectangular district whose 
length is 5 kilometres and breadth 4°4 kilometres? (A cubic 
centimetre weighs 1 gramme.) Ans. 560,000,000 kilogrammes. 
(3) How many cubic centimetres make a cubic metre ? 
Find to the nearest pound the value of 199 kilogrammes, 
(1 gramme = ‘0022046 Ibs.) Ans. 1439, 
(4) A metre=1-093 yards. Express to three places of deci- 
mals. 
A square metre in square feet. Ans. 4 10°761 
A kilometre in miles. ‘621 
What is the difference in yards between 13 miles and 20°62 
kilometres ? Ans. 342°34. 
(5) Supposing a metre to be 40 inches, and 25 francs to the £. 
Which is the higher price, 4 francs a metre or 3s. a yard, and 
by how much in centimetres per metre and in pence per 
yard? Ans, 4 francs per metre. 
(6) After a hem 4 millimetres broad has been made on each 
of two opposite edges, a handkerchief measures half a metre on 
each side, The material was sold in a roll half a metre broad 
at 2°65 francs per metre of length. Find the cost of 100 hand- 
kerchiefs. Ans. 1360°8. 
(7) An oblong floor is 19°685 metres long by 11 yards broad, 
Taking a metre to be 39°37 inches, find how many men can be 
accommodated on this floor if each man requires for himself 1°8 
square metre. Ans. 110 men. 
(8) Supposing that a metre = 40 inches, express 1 metre as the 
decimal of a mile, 1 square metre in square feet, 64 cubic inches 
in cubic metres, Ans. ‘00006 ; 114; ‘001. 
(9) Find how much in francs it will cost to carpet an oblong 
floor 12 metres by 8 metres with carpet $ of a metre wide, sold 
at 10 francs per metre of length. Ans, 1440 francs. 
How many decametres make 2000 decimetres ? Ans. 20. 
(10) Taking a metre to be 39°37 inches, how many metre 
lengths can be cut from a tape 20 yards long, and what length 
in inches will be left over? Ans, 18; 11°34. 
6. Drawing.—One or two freehand copies each week, and one 
or more groups of models. In drawing the latter attention must 
be paid to the rules of perspective, the elementary principles of 
which should be studied. The student should also practise 
sketching common objects—(1) from the objects themselves, (2) 
from memory; eg. a garden roller, watering-can, cup and 
saucer, jug, &c. 
7. Music.—Translation of a short passage into Tonic Sol-fa. 
There is little difficulty in this if a little care is taken. The 
writing mast be accurate, measure and pulses properly divided. 
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Take care to put in the proper octave marks, 
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Write the following in Sol-fa :— 
(a) 
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1. English Grammar and Literature.—W ork for the month. 
(a) Revise the grammar of the adverb. 
(6) Abbott and Seeley—Part II., chapter ii. 
(c) Read Hamlet. 
(d) Next twenty poems in the Golden Treasury. 
(e) Read The Last of the Barons (Lytton). 
The Black Arrow (Stevenson). 

Notes.—(a) Learn a good classification of the adverb. Note 
that it modifies a verb, adjective, or another adverb, or anything 
equivalent to them. Some grammarians say that the adverb 
modifies a preposition in such a case as ‘‘Just beneath the 
floor,” but it is perhaps preferable to consider just as modifying 
the whole of the phrase “‘ beneath the floor.” 

Note also the relative adverbs where, wherein, whereby, where- 
fore, etc.—‘ The house wherein I was born=the house in which 
I was born "—and the proper use of here, hither, hence; where, 
whither, whence ; there, thither, thence. Yes or No are some- 
times called adverbs, but they are not so, since it is infpossible 
tc find anything they modify when used in answer to a question. 
These are, strictly speaking, word sentences. 

The adverbial use of nouns has been noticed in dealing with 
case. In such a sentence as ‘He has gone home,” ‘‘ home” is 
a noun used adverbially, but it is not an adverb, 

There, used whén the verb precedes its subject, is an intro- 
ductory adverb, and not an adverb of place ; e.g. ‘“‘ There lived a 
king in days gone by.” 

The is an adverb in such cases as ‘‘ The more the merrier.” 

Passing is an adverb in ‘“ This is passing strange,” exceeding 
in “‘ He was exceeding glad.” 

(b) The chapter for this month gives some excellent advice on 
the diction of prose. It should be read and re-read carefully. 
It will, if properly digested, help the student in his composi- 
tion. To aim at poetic diction when writing prose is wrong, 
and it is also wrong to recast a sentence or modify it because 
it happens to be rhythmical, provided that it expresses the 
meaning in the best possible way. There are few great writers 
who do not unconsciously use poetic diction in their writing, 
especially if they feel strongly on the subject ; and in speeches 
the rhythmical swing of the sentences is decidedly pleasiig 
to the ear. Test your reading by answering the questions on 
this chapter, 

(c) Hamlet is one of the most interesting of Shakespeare's 
plays, and one which exhibits his inimitable genius. Shake- 
speare’s characters are real men and not paper creations, and 
this is particularly true of Hamlet. Was he mad? was he 
merely assuming madness? The character is so well drawn 
that it is impossible to decide. The line separating sanity and 
insanity is so indistinct that it is nearly impossible sometimes to 
decide on which side a person may be. And so it is with Hamlet ; 
a strong case can be made of his words and actions to prove that 
he had lost his reason, but then as strong a one can be adduced 
that he had not. 

(d) Lytton’s Last of the Barons deals with the king-maker and 
the part he played in contemporary history. Although not his- 
torically correct, the book nevertheless presents to the reader a 
very clever picture of English life at the time of the Wars of the 
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Roses. ‘The complex character of Edward IV. is well drawn. 
In the face of grave dangers and difficulties he was a man 
of indomitable energy, brave, self-restrained, and abstemious ; 
secure in the Court he was an indolent sensualist. 

2. History.—For this month prepare the Lancastrian and 
Yorkish kings to 1486. 

Notes.—The reign of Henry IV. was far from being a peaceful 
one. Elevated to the throne by the combined action and assent 
of the Barons, the Church, and the Commons, Henry had to 
yield privileges to each party. The Barons were restless under 
the rule of a king who was but yesterday one of themselves, and 
the numerous revolts testified their objection to the Lancastrian 
yoke. ‘The Church obtained the passing of the Statute Heretico 
Comburendo to put down the Lollards and the growing de- 
mand for Church reform ; while the Commons demanded and 
obtained a greater power over the purse of the nation than they 
had ever exercised before. 

Henry V. wisely united the hostile barons by directing their 
energy against France, His early death altered the entire his- 
tory of both England and France. Henry VI., more fitted to 
wield the crozier than the sceptre, saw all the French possessions 
lost and the country divided by civil war. 

The text-book will provide most of the ordinary facts, but the 
following notes should be varefully studied :— 

(1.) The Growth of the Power of the Commons.—It has been 
previously pointed out that De Montfort was probably upaware, 
when he summoned two burgesses from each important town to 
his Parliament, of the importance of the step. The union of the 
knights of the shire with the merchants of the town was the 
beginning of the great middle class since so important in 
England, The palmy days of feudalism were fast drawing toa 
close, the power of the sword was being overcome by the power 
of money, and the baron in his gloomy castle was not so well 
housed and served as the merchant in his hall. ‘he Government 
recognised early that it was from the towns that they could 
expect to raise money ; the nobles (many of them) were impover- 
ished. It was only natural that the men who supplied the 
money should want a voice in its spending. In 1401 the Parlia- 
ment claimed Freedom of Speech and also that grievances should 
be redressed before grants were made, In 1404 an attack was 
made against the expenditure of the king’s household, and the 
Unlearned Parliament (so called because lawyers were excluded), 
proposed to confiscate the temporalities of the clergy for one 
year. ‘Two years later a Continuous Council was formed to 
advise the king, and the right of auditing accounts was ob- 
tained ; and in 1407 the important principle was enunciated that 
grants of money made by the Commons were not to be altered 
by the House of Lords nor discussed in the presence of the king. 
The Commons were at this time fairly representative of the 
country. Under Henry VI. the king’s council encroached upon 
the privileges of the Parliament, and in 1430 a measure was 
passed which curtailed the growing power. In boroughs, mem- 
bers of Parliament were to be elected not by the freemen but by 
the council, or a select portion of it, and the county franchise was 
restricted by allowing no one to vote who did not possess a 
freehold of 40s. per annum, This took from the people the 
right of election, which was only returned to them by the 
Reform Bill of 1837. 

(2.) Loss of the French Possessions.—The battle of Agincourt, 
though a crushing defeat for the French, was no more a con- 
quest of France than the battle of Hastings was of England, 
The Treaty of Troyes, which made Henry Regent of France and 
recognised him as successor to Charles, was not a confession of 
French incapacity and defeat. And the loss of the French pos- 
sessions by England was not brought about by the heroism of 
Joan of Arc, by the rivalries of the English regents, or a revival 
of French courage, although these things may have assisted. 
The keynote of success and failure was the attitude of the Duke 
of Burgundy. The province of Burgundy occupied the north and 
west of what we now call France, together with parts of Belgium 
and Germany. ‘The Duke of Burgundy was a noble hardly less 
rich and powerful than the King of France himself. ‘The 
murder of John Duke of Burgundy in 1419 at Montereau, in the 
presence of, if not by the orders of, the Dauphin, led to an 
alliance between England and Burgundy. Together they were 
more than a match for France, but England was much weaker 
than Burgundy and France united. The Regent Bedford recog- 
nised this. In 1422 he married the sister of Philip of Burgundy, 
and this strengthened the alliance. Two years later the Duke 
of Gloucester married Jacqueline of Hainault without the 
consent of her feudal superior the Duke of Burgundy, and 
endeavoured to assist her claims by force of arms. In 1482 the 
Duchess of Bedford died, and Bedford married Jacquetta of 
Luxembourg without Burgundy’s consent, and when in 1436 
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Bedford died, the Burgundian Alliance died with him. From 
this time the final defeat of the English was certain. 

(3.) Cause of the Wars of the Roses.—Richard Duke of York had 
no right to the throne. There was no law of primogeniture, 
though the custom was usually followed, and the Parliament 
still claimed the right to elect the sovereign. As Henry IV. was 
made king by the Parliament, he was king de jure as well as 
de facto. Had Henry VI. been an average strong king, or had he 
remained childless, there would have been no civil war. Fail- 
ing the Lancastrian line, York was the next heir, and as eight 
years elapsed without an heir being born to the king, he began 
to look upon the succession as assured. The sweets of power 
tasted by York during his Protectorship increased the desire, 
and it was only when the birth of a son to Henry barred him 
from the succession that he asserted a better right than the king 
himself. The action of the Somersets made it imperative, either 
to yield up all power and probably die in prison, or to make a 
bold fight for the crown. The latter course was adopted and 
hostilities commenced. 

There are some features of these wars which must be noted. 
(1) They were carried on by the nobles and their retainers; the 
towns and the people generally were not affected. (2) They were 
waged with unexampled ferocity; personal feuds and revenges 
destroyed the ordinary laws of chivalry. (3) They were the final 
blow to the Feudal System. 

Citizenship.—Prepare chaps. v., vi., 
Pritish Citizenship). 

The House of Commons—Representative and Party 

Government—Taxation— Making an Act of Parliament. 

Special Period.—The reign of William IV. (1830 to 1837). 

The chief interest in this reign centres in the great Reform 
Bill. The questions upon which you must satisfy yourself are— 
(1) Why was Reform necessary? (2)Why was it opposed? (3) 
How was it effected ? 

(1) Reform was urgently needed. The House of Commons 
was theoretically supposed to represent the Commons of Eng- 
land; in reality it did nothing of the kind. We have seen 
(supra) that the election in the towns was limited, and that in 
the country the imposition of a property qualification prevented 
any of the poor from voting. In addition many towns once 
flourishing had sunk to mere villages, while great manufac- 
turing towns in the North had sprung up. The latter were 
unrepresented in Parliament. 

(2) Why was it opposed? Presumably because in the Commons 
wany members were asked to vote for the disenfranchisement 
of the place they represented, and in the Lords, because they 
had control of pocket boroughs where they could return what 
men they liked ; and, secondly, because the Government, or at 
any rate many of the upper classes, were afraid of trusting the 
wople, who were comparatively ignorant. Any important re- 
orm in England is always met by the cry that the nation is 
going headlong to ruin, 

(3) The exact details must be learned—the number of seats 
taken away, and how they were redistributed. 

The immediate effects of the Reform Bill may be seen in the 
measures passed :— 

1833. Abolition of Slavery at the cost of £20,000,000. 

1833, The Factory Act, limiting the number of hours’ work 
per day for women and children, and the provision for the 
education of the latter. 

1834. Poor Law Amendment. The Poor Laws had hard] 
been altered since the Great Poor Law of Elizabeth—eac 
parish maintaining its own poor, so that a poor parish staggered 
under a heavy burden, and a well-to-do parish bad none at all. 
The system of indiscriminate outdoor relief had increased 
pauperism, in fact a man with wife and several children could 
obtain more from the parish than he could from work. This 
was altered. Unions of Parishes were established, which 
reduced working expenses, and equalised the poor rate, and 
discrimination was made between the idle and the unfortunate. 

The Melbourne Administration also passed the Municipal 
Corporation Act, which did for the boroughs what the Reform 
Bill had done for the country. 

8, Geography.—W ork for the month. 

(1) The motions of the earth; (2) Diurnal round its own 
axis; (6) Annual or Orbitual round the sun ; (c) Suc- 
cession of the Equinoxes; (d) Revolution of the 
Apsides. 

General comparison of the land masses or continents. 

(2) Prepare in detail Italy and Switzerland. : 

(3) The Geography of Canada. 

In preparing or revising Italy and Switzerland, make free and 
continual use of sketch maps, until you can draw a good sketch 
map from memory, and insert all places of importance if you 
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do not’ know the geography of the country. The productions, 
<> and exports, connections with other countries, the towns 
and governments must receive greatest attention. Beyond the 
usual facts in a good text-book, there is little that needs 
comment. 

Switzerland consists of twenty-two cantons, and the popu- 
lation is formed of three nationalities — German, French. 
and Italian. The parliament consists of two chambers—a 
national council of 147 members, and a council of states of 
44 members. Both chambers united are called the Federal 
Assembly. About one-sixth of the country is covered by forests. 
The main textures comprise silk, cotton, woollen, lace, thread, 
clocks and watches at Genoa and Neufchitel, leather, gloves, 
cheese, etc. There are many home industries, particularly 
wood-carving and lacemaking. Agriculture is carried on in the 
valley, and dairy farming on the lower slope of the Alps. The 
chief industry, however, is entertaining the tourist. Switzer- 
land has properly been called the playground of Europe, and it 
is little wonder, for the scenery passes all description. 

Italy has been since 1870 a limited monarchy. When 
the Roman Empire crumbled to pieces, Italy was divided into 
provinces and states, which throughout the Middle Ages and 
down to last century maintained a continual warfare with each 
other, and were in turn subject to Spanish, French, and Austrian 
influence. In the middle of the nineteenth century it was com- 
— of the States of Sardinia, the two Sicilies, the Pontifical 

tates (governed by the Pope), Lombardy, and Venice (under the 
Austrians), the Grand Duchy of Tuscany, and the Duchies of 
Parma and Modena. A movement for United Italy, in which 
Garibaldi acquired his fame, was set on foot, and after a 
century Italy became, in 1870, for the first time for many 
centuries, a united kingdom. Since that date the D men has 
been great. Agriculture is the main industry. The Govern- 
ment is similar to ours. 

Canada.—There is probably no other country so rich in 
natural wealth and possibilities and so poor in population as 
Canada. From the coast provinces of the Atlantic to the pine- 
clad shores of the Pacific, from the prairies of the south to the 
vast forests of the north, there is every variety of land and 
scenery, all habitable, with a healthy climate, well watered, and 
waiting for occupation. In over three million square miles of 
country there are fewer people than in London. It is doubtful 
whether there is any other country where a mag could with the 
same expenditure of labour so quickly realise a competence. 

The geography requires careful study ; much interesting and 
pleasant reading will be found in the handbooks issued gratis 
by the Dominion Government and by the Canadian Pacific 
Railway. 

Understand clearly what is meant by the ‘‘ Dominion.” The 
various eastern colonies were founded at various times—St. 
John’s, Newfoundland, in 1613; Nova Scotia, 1623; Prince 
Edward Island was made a separate colony in 1769; New 
Brunswick in 1784; Canada was ceded by the French and 
divided in 1791 into Upper and Lower Canada, to which respon- 
sible government was granted in 1841. In 1867, by the British 
North American Act, the provinces of Canada, Nova Scotia, and 
New Brunswick were federated under the name of the Dominion 
of Canada. ‘Three years later Manitoba was admitted, and the 
North-West ‘lerritory added, Colunibia joined in 1871; Prince 
Edward Island in 1873. The north-west provinces have been 
organised, and the Dominion of Canada includes all the British 
possessions except Newfoundland. Each province has a govern- 
ment of its own. The Dominion Parliament meets at Ottawa. 

4. Elementary Science :— 

Chemistry.—The effect of heat on paper, wood, coal, feathers, 
starch, sugar, salt, soda, chalk, iron, copper, lead. Composition 
and properties of air. 

The effect of heat is generally to break up compounds and to 
reduce bodies.to simple forms. The effects can be easily tested. 
For example, wood consists of carbon, water, tar compounds, 
and minerals. The first effect of heat is to dry the wood, to 
drive off the water and some of the other volatile compounds, 
then the tar distils away, leaving the black carbon, whioh in the 
presence of air unites with the oxygen and passes away as carbon 
dioxide. The ash which is left is composed mainly of minerais. 
Or, again, chalk is a chemical compound of the oxide of lime, 
CaO and carbon dioxide CO, chemically united as CaCO. The 
effect of heat is to split this compound up into CO, which passes 
away, and CaO or quicklime, which remains. 

5. Elementary Mathematics :— 

(a) Arishmetic.—Proportional parts and partnership. Work as 
many examples as possible in Christian and Collar, and write for 
any assistance. 

(6) Algebra.—Division. 














(c) Geometry.—Division of a straight line into equal parts. 
Construction of triangles equal to polygons. 


(d) Buclid.—Propositions 32-37, with two deductions each 


week. 
Test Questions. 
(The answers to these can be marked at a nominal charge by 
arrangement. ) 


1. Write as specimens of copy setting :— 
(a) Large hand.—Crystallography. 
(b) ‘Small hand.—Coblentz and Ehrenbreitstein are on the 
banks of the Rhine. 

2. Work the following :— 

(1) Find by practice the exact cost of 3°62 metres of cloth at 
5 francs 60 centimes per metre. Ans, 20°272 francs, 

From your result deduce the value of the same quantity of 
cloth at 4 francs 80 centimes per metre. Ans. 17°376 francs. 

(2) Perform each of the following calculations in the most 
intelligent way you can :— . 

(a) £9, 19s. 7d. x 99 - £9, 19s, 84. x 98. Ans, (a) £9, 11s, 5d. 
(b) G.C.M. of 18 x 19 and 19 x 27. Ans. (6) 171. 
(c) Square root of 1002001. Ans. (c) 1001. 

(3) Acertain number is divided by 3, the quotient by 5, and 
that quotient again by 7, The final quotient is 329, and the 
partial remainders are 1, 2, and 1. What was the number 
divided. Ans. 34567. 

(4) Find as intelligently as you can the total amount of the 
following bill, showing all your methods of calculating. You 
may combine items. 

135 eggs at 2s. 3d. per score. 

135 eggs at 1s, 9d. per score. 

110 lbs, of butter at 1s, 7d. per lb. 

106 cakes at 11s. 3d. a dozen. 

220 lbs. of lard at 83d. per lb. 

318 lbs. of biscuits at 4s. 3d. per dozen lbs. Ans. £28, 9s. 

(5) Three pieces of cloth, 20, 30, and 45 yards long respectively, 
cost altogether £7, 8s. 9d. A yard of the first cost 2d. more than 
a yard of the second and 3d. less thana yardiof thethird. What 
is the price per yard of each. Ans, 18d, 16d. 21d, 

(6) What maximum start in a mile race should a cyclist whose 
record is 3 mins. 15 secs. give to another whose record is 3 mins. 
20 secs., assuming that the pace is uniform over the course ? 

Ans. 44 yds. 

3. Explain the difference between Poetry and Prose. Quote 
and scan four lines of any poem. 

4. Say what you can of Touchstone and the part he plays in 
As You Like It. 

5. Describe with a plan how the battle of Plassey was won. 

6. Explain clearly the causes which led Edward I. to interfere 
in Scotch affairs, 

7. Say what you can of the causes and results of the Peasants’ 
Revolt (the story of the rising need not be given). 

8. What are the advantages of possessing a House of Lords? 
In what respects might it be improved ? 

9. Explain as fully as you can what catises a volcanic erup- 
tion, and what is usually ejected during an eruption. 

10. What industries have developed of recent years in India? 
Why are famines less severe than they were some years ago? 

11. How would you make and graduate a thermometer? Why 
should not coloured water be used instead of mercury ? 

12. Work the following :— 

(1) Simplify 3a - [(3a —7) (2+ 1) — 2{(a+ 3) (a —3) — (w+ 1)*}}. 

Ans. -1 


(2) Ifa= -38, b=5, e= —1, find the value of 


8a »/3ab + 46 — 2he 8/a5 — Bb + 12c. 
Ans. -— 49, 


(3) Simplify °* _ =*° _ 8[ 4 - 2{ha - b - 3(ga — §)}}. 


2 2 
Ans, ja -- 2b. 
(4) When a=}, find the value of 
1-a@ 1+a@ 
l-a “l+a 
i-@ i+@ 
l-a 


l+a Ans. }4. 





All students are invited to write for assistance on any matter 
connected with this Course. Letters should be sent to Mr. A. 
T. FLux, Belvedere, Kent, and must contain the coupon of the 
current number of the paper, with a stamped addressed envelope 
if a reply is needed by post. 
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_ OUR’ CERTIFICATE COURSE 
‘FOR 1907. 


BY GEORGE COLLAR, B.A., B.SC., 
Head-Master of Battersea Pupil-Teacher School. 


Test Questions on Last Month's Work. 


PRINCIPLES OF EDUCATION. 


1. How is the general principle that we should in teachin 
“proceed from the simple to the complex” explained an 
illustrated in the text-book or in your own experience ? 

2. Give some examples of legitimate and illegitimate forms 
of questioning, and give a few rules for the guidance of young 
teachers in the art of questioning. 

3. What do you mean by “method”? Show in what way 
method must be varied. 

4. Write full notes of a lesson on one of the following topics, 
showing (a) for what class of scholars it is intended, (b) what 
visible or other illustration would be required, and (¢) what is 
the educational object aimed at :— . 

{i) The Savings Bauk. 

(ii) Some simple rules for preserving health, 
(iii) The use of metaphors. 

(iv) Plants used as food (for an infant class), 


ENGLISH LITERATURE. 


1, Compare Coleridge and Tennyson as illustrated by The 
Ancient Mariner and Christabel, and by The Coming and Passing 
of Arthur, Ulysses, Tithonus, The Lotos Eaters, and Oenone 
respectively. . 

2. Contrast some of the Athenian customs as shown in Act i. 
with those ef our own country. 

3. In what points do you think that Shakespeare has drawn 
the “rude mechanicals” in Scene 2 true to life 


ENGLISH HISTORY. 


1. Trace the rise of the temporal power of the Roman Church. 

2. Explain clearly what changes in English institutions and 
social conditions had taken place between the time of Alfred 
and that of Harold IT, 

3. Describe the objects and 
Clarendon, the Assize of Arms ( 
of Winchester. 

Eow far did any of their provisions revive Anglo-Saxon 
institutions? 


rovisions of the Assize of 
enry II.), and the Statute 


GEOGRAPHY. 


1. What do you mean by a “projection”? Describe the 
chief ways of projecting a map. and point out the chief advan- 
tages and disadvantages of each. 

2. In what ways can the vertical configuration of a country 
be indicated on a map? 

3. A class is beginning to study the geogre hy of Spain. 
Set down briefly the chief points which the children could dis- 
cover for themselves by the aid of a good relief map. 


ARITHMETIC. 


1. The operation known as division may be one of “ measur- 
ing” or one of “sharing.” Give four sums, two illustrating 
“ measuring,” and two illustrating “sharing.” Work your 
sums. , 

2, Every item in the yar agen table expresses a relation 
between three numbers, which enables us to find any one of 
them when the other two are given. Write down in words, as 
few and simple as possible, the three questions which have for 
their respective answers the three numbers in the statement — 
** four nines = thirty-six.” 

Give an example of the practical application of each of these. 

8. Point out the error of style in the following solution to 
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the question: “ How much is the sum of 9d. and the half of 
5 guineas?” 
4 of £5, 5s. = £2, 128. 6d. + 9d. = £2, 13s. 3d. 
Correct this error without abandoning the equation form. 


ALGEBRA. 


1, In what ways does Algebra differ from ordinary arithmetic ? 

2. From a pounds 6 shillings ¢ pence is taken away a less 
sum, namely ¢ pounds 6 shillings a pence, The remaining 
money is spent in buying loaves at (a—c¢) pence apiece. How 
many loaves are bought ? 


GROMETRY. 


1. Draw an irregular seven-sided figure and then draw a 
triangle equal to it in area, 

2. Divide a given straight line into seven equal parts and 
explain your construction. 


ELEMENTARY SCIENCE. 


1. Explain clearly and fully how you would teach children 
the differences between the three forms of matter. 

2. State the Law of Boyle or Mariotte and describe an 
experiment by which it can be proved, A diving-bell contains 
75 cubic feet of air and is lowered into a tank 10 feet deep. 
How many cubic feet of air must be pumped in so as to keep 
the bell full of air? [Assume that the pressure of 33 feet of 
water is equal to the pressure of the atmosphere]. 


Notes and Syllabus for September. 
COMPOSITION. 


Prepare chapters vi., vii., and viii. of The Art of Writing English, 
or chapter v, of Nesfield’s Senior Composition. There is a great 
deal to be gained by the careful study of this section, It is 
true that if we take up a book written by some deep thinker 
or by a great discoverer in science, we are prepared to expend 
a good deal of thought in order to arrive at the exact meaning 
of what he has written. But it is only those who are known to 
be deep thinkers, or who are renowned for their knowledge, who 
can expect their readers to take this trouble. The rest of us 
must take pains to make our meaning as clear as ible to 
those who _— to read what we set down. The chapters we 
have set for study point out the chief ways by which this may 
be done. 

Prepare essays on the following subjects, and put into practice 
the precepts given in the chapters set: 

1. Warwick, the King-maker. 

2. Bee-keeping. 

8. Glaciers. 

4. ‘** The gods are just, and of our pleasant vices 

Make instruments to scourge us.”"—A ing Lear, v. 8. 


PRINCIPLES OF EDUCATION. 


A careful study should be made of the methods of teaching 
reading as set out in Collar and Orook’s School Management. As 
far as the writer can judge, there seems to be a great falling off 
in the teaching of reading. Some teachers do not realise what 
they have to aim at, and hence a very great deal of the reading 
is lacking in intelligence, and after a boy bas read a sentence 
he is too frequently unable to tell what he has been réading 
about. This is, of course, the most serious part of the subject, 
for, as stated in the text-book, only a very small percentage of 
our reading consists of reading aloud, and if the meaning is 
not grasped it follows that what is supposed to be silent read- 
ing, or reading to one’s self, is absolutely nothing at all. 

The power of reading aloud is by no means to be despised, 
because it comes second to ability to grasp the writer’s meaning. 
On the contrary, it requires a great deal of skill on the part of 
the teacher. The correct method of producing the voice must 
be carefully studied, and so must the mechanical processes 
employed in articulation. These are all set out in the chapter, 
so it is unnecessary to repeat them here, but the student must 
make experiments and observations on his own vocal organs, 
more particularly his tongue, lips, and teeth, in order that 
he may help those of his pupils who have any difficulty in 
their speech, 


ENGLISH LITERATURE. 


Read carefully Charles Reade’s Cloister and the Hearth. This 
is published in a cheap and convenient form bound in cloth 
in the series of Nelson’s Sixpenny Classics. This book is of 
great interest on account of the narrative itself. It is of still 
greater value on account of the information it gives respecting 
bygone days. Among the matters to be noted in the Cloister 
and the Hearth, which will throw light on other books the 
student may read, are:—the pictures of domestic life in a 
citizen’s house in the Middle Ages; the relations between the 
different classes of society; the forest laws and game laws; 
the relation of Church to Society ; the insecurity of life and 

roperty in spite of the heavy penalties inflicted on male- 
on oe the state of the medical profession; the abundance 
of vagrants and their methods of obtaining a living; and 
finally, the great movement of the Renaissance, with which 
the student is brought into contact in reading the account of 
Gerard's visit to Italy. 

‘Make a point of realing a poem from the anthology every 
day and trying to remember as much of it as possible. 

Study in detail the Second Act of A Midsummer Night's Dream. 

Scene i. line 9. Zo dew her orbs. The student is familiar 
with the rings of fresh grass which are seen in fields and on 
commons, and which are called “‘ fairy rings,” from the idea 
that they were the rings in which the fairies danced during the 
night. The fairy says that her duty is to water these with dew. 

13. Live their savours, resides their perfume. Savour properly 
means taste, but we think we recognise a characteristic taste 
in a perfumed object when we are eating it, ¢.g. a rose lozenge ; 
but a person who was unable to smell could taste only sweet- 
ness. Very often a disagreeable medicine loses its “ taste” if 
you pinch your nose so as not to smell it when you are taking 
it. This shows the connection between smell and taste, and 
explains the use of “ savour” to denote smell in this line. 

16. Lob, clumsy fellow. 

20. Wrath, here used for the adj. wroth, for the sake of the 
rime. 

35. Skim, labour, make, mislead, these verbs should be in the 
third person singular. 

36. Quern, also spelt Kern, a hand-mill for grinding corn. For 
the tricks supposed to be played by fairies, see also Milton’s 
? Allegro. 

38. Barm, literally yeast, here ‘* froth” or ‘‘ head.” 

46. Filly foal, a female colt. 

50. Dewlap, the loose skin and tissue under the neck of a 
cow, here used for the wrinkled neck of an old woman. 

69. Steppe, a plain, from the Russian. Some texts have steep, 
i.e, mountain. 

91. Pelting, paltry ; cf. poor, pelting villages (King Lear, ii. 3), 
not connected with “ pelting rain,” which is from Latin pello, 
I drive. ; 

92. Covutinents, the banks which contain them. 

94. Lost his sweat, laboured in vain. 

97. Murrion, dying; cf. murrain, a deadly disease, Latin mors 
= death. 

109. Hiems’, winter’s 

121. Henchman, servant, attendant, or groom, probably from 
A.S. Hengst, or Hengest, a horse. 

150. Dolphin, a sea animal, like the porpoise and whale, which 
has lungs. 

192. Wood, mad. 

233. Bootless speed, speed that brings no advantage; of. Is 
there no boot ? (Xing Richard 11.) 

250. Grows, it should be “ grow,” plural. 

256. Weed, garment; cf. “ widow’s weeds,” and 

‘* Stately dames and barons bold 
In weeds of peace high triumphs hold.” 

Scene ii. line 1.—Roundel, a ballad in which a line comes 
round again and again. 

4. Rere-mice, bats. 

13. Philomel, the nightingale; of.— 

“ By this lamenting Philomel had ended 
The well-tuned warble of her nightly sorrow.” 

30. Ounce, a kind of lynx. 

126. Nor never can.—Two negatives did not originally make 
an affirmative, but a stronger negative. 


ENGLISH HISTORY. 


Contmue the study of English History to the accession of 
Henry IV. Pay close attention to constitutional questions. No 
doubt the wars and personal history of the kings are familiar to 
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you; now study the social condition of the people and the 
changes which have led to the development of our present 
constitution, 

It is estimated that the population of England at the Conquest 
was between one and a half and two millions, and in spite of the 
arrival of about a quarter of a million of immigrants from the 
Continent under the Norman dynasty, the population actually 
decreased before the death of Stephen. This shows the hard- 
ships to which the people were subjected. 

Henry II. did much to improve the lot of the common folk 
by demolishing the ‘‘adulterine castles.” He also introduced 
the principle of bringing justice to every man’s door, or as near 
to it as possible, by appointing ‘‘ Justices in Eyre.” 

The quarrel between Henry IJ. and the Church is generally 
well known. 

The general subject of the Crusades should be read up by 
itself. Not merely should a list of the expeditions be rerhem- 
bered, with those who took part in them, and their results, but 
the broader effects of the movements should be noted: the use 
made of them by the Popes for strengthening their temporal 
power; their effect on the march of civilisation ; and the 
establishment of the Military and Religious Orders. Under 
Pope Innocent III. the army of the Cross, raised to rescue the 
Holy Land from the Mahometans, was used first to make war 
upon the Christian kings of Hungary, and then to carry on a 
fiercer war against the Christian emperors of the East. Pious 
Christians were stricken with horror to find the fourth Crusade 
employed in conquering Tara for the Venetians, and then 
besieging and conquering the then Christian city of Constan- 
tinople, whose inhabitants they treated with barbarous cruclty. 

It seems at first sight as though the only results of the Crusades 
were the sacrifice of many lives and much treasure upon un- 
successful military enterprises, and the introduction of harsh 
measures of taxation to raise the necessary money. But every 
country of Europe, including our own, profited in the direction 
of political liberty among the masses of the nation. Kings and 
nobles were glad to sell rights of municipal self-government to 
towns in their domains, and the influence of the commercial 
classes was increased by the sale to them of land, and also by 
the commercial activity awakened by the Crusades. The 
common opinion is\that the Saracens were half savages, but 
the fact is that their|civilisation was superior to that of Western 
Europe. Hence the, Western nations gained by the contact. 
The introduction of many comforts and luxuries has been 
recorded, and no doubt we owe many more things to Eastern 
civilisation than have been accounted for by historians. Silk 
and sugar were both introduced from the East, and such an 
invention as the windmill owes its origin to the dry country of 
Asia Minor, whence they were first introduced into Normandy 
in 1105. 

The institution of the two Military and Religious Orders of 
the Knights Templars and the Knights Hospitallers of St. John 
of Jerusalem formed the fighting elements of Europe into two 
small but highly efficient standing armies for the defence of 
the Christian cause in the Holy Land. The members of these 
orders took the monastic vows of chastity, poverty, and obedience, 
torether with the military vow that they would wage unceasing 
war against the misbelievers, and would afford unfailing protec- 
tion to Christian pilgrims. Many of the nobles joined them 
and assigned their land to their order. But as the wealth and 
power of the orders increased the purity and humility of the 
members diminished, though they kept up their martial char- 
acter. When the Christian power was finally overthrown in 
Palestine, the order of the Templars was destroyed, mainly 
through the rapacity and cruel treachery of Pope Clement V. 
and of Philippe le Bel of France. The Knights of St. John, how- 
ever, established themselves at Rhodes and at Malta, and con- 
tinued valiantly to oppose the Mahometan advance. The feudal 
customs were also favourable to chivalry, which was fostered in 
the baronial castles. 

The feudal system forms another independent subject for 
study. Too frequently the student regards it as a system by 
which the vassal merely held land on condition of rendering 
certain services and paying certain sums of money. The mutual 
obligations should be carefully noted, The vassal was bound to 
render military service (afterwards commuted to payment called 
scutage), to attend the lord’s court of justice if he held one, to 
give faithful counsel, and show respect to his lord’s honour and 
person, The occasions and amounts of the money payments 
were frequent sources of contention between the lord and 
vassal, but in most cases they were reduced to three (called 
aids), viz. to rescue the lord from captivity, to provide a dower 
for his eldest daughter on her wedding, and to pay for the costly 

eremony and entertainment when his eldest son was knighted. 
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The lord for his part was bound to afford protection to his 
vassals against all wrongdoers, and it was this need of protection 
which induced small free landowners on the Continent to make 
over their lands to a powerful neighbour and receive them back 
in feudal tenure. In the case of the vassal dying without heirs, 
the land reverted or escheated to the lord, who also had the 
right to declare the land forfeited to himself in case of certain 
acts of misconduct. When an heir succeeded to an estate he 
paid a sum called a relief. If the heir was a minor, the lord 
acted as his guardian and took possession of the land during the 
heir’s minority, and in some countries he had the right to choose 
a consort for his ward, who was bound-to accept the mate pro- 
posed or pay a sum of money. 

Under the English system, every landowner, whether he held 
the land directly or indirectly from the king, was bound to do 
homage directly for it. He was also pledged not to engage in 
any private warfare, although this pledge was not always kept. 


GEOGRAPHY. 


Study carefully the physical geography of Europe. The 
general build is fairly simple when once the somewhat intricate 
coast-line has been mastered, but yet the details of the relief 
is somewhat complicated, There is an isolated mass of elevated 
land forming the peninsula of Norway and Sweden. The 
western portion of this is much higher than the eastern, and 
the river valleys are very deep, having been formed by the 
action of glaciers. The fjords, which form such a characteristic 
feature of the west coast of Norway, are merely extensions of 
these narrow valleys, and have been hollowed out in the same 
way. ‘This is proved by the fact that many of the fjords are 
much deeper than the open North Sea, If the depressions had 
been worn out by the action of rivers, the débris could not have 
been raised to a greater height than that from which it was 
brought down. The Buerbrae and Bondhus Glacier, coming 
down from the great snowfield called Folgefond, are but small 
remains of the mighty glaciers that once existed in those 
districts. 

The other elevated mass, often spoken of as the Alpine System, 
bears traces of fairly recent glacial action in its upper portions. 
The higher valleys have largely been formed by ar action, 
but river action has done a good deal, and the lower regions 
and plains seem to owe their form to rivers alone. In studying 
the general build of a country or continent, the student must 
bear in mind that the mountains have not been piled up, but 
the valleys have been hollowed out from the general mass of 
elevated land, and the mountains are the parts still standing 
high. This accounts for the very irregular course of the water- 
shed and for the way in which the valleys seem to be inter- 
locked. We will just run briefly through the European mountain 
system. The mountain ranges of Spain run in a general direo- 
tion from south-west to north-east. They include the Sierra 
Nevada, Sierra Morena, Mountains of Castile (Sierra de Gata, 
Sierra de Gredos, and Sierra de Guadarrama), and tbe Canta- 
brian Mountains, which are continuous with the Pyrenees. 
The high land in the south of France is cut in two by the 
valley of the Rhone, the watershed of which on the west is 
formed by the Cevennes, Cote d’Or, and Plateau of Langres ; 
it then crosses to the Vosges and Jura, About half-way down 
the latter it follows the Bernese Alps (with the Jung-fran, 
Monch, Eiger, and Finsteraarhorn) to Mont 8t. Gothard. 
The mountain system of Italy is very simple, the Apennines 
forming the backbone of the peninsula ; these are continued into 
the Maritime Alps, which run west and shelter the Riviera, or 
district along the coast of the Guif of Genoa. North of these 
come the Cottian and Graian Alps, with Monte Viso and Mont 
Cenis. Next comes the Mont Blanc group, an immense moun- 
tain mass from which the Pennine Alps run eastward. This 
mass is about sixty miles long and from fifteen to twenty broad, 
with numerous transverse valleys, mostly opening northwards 
into the Rhone valley, and leaving pom 4 peaks as the Great 
St. Bernard, Dent Blanche, Weisshorn, Matterhorn, Breithorn, 
Lyskamm, Monte Rosa (the second highest peak in Europe), 
and the Michabel, of which the peak called the Dém is the 
third highest point in Europe, This mass is separated from 
the Bernese Alps by the deep valley of the upper Rhone, and 
the two join at the Furka Pass near Mont St. Gothard, the 
central point of the Lepontine Alps. From this great centre 
the high Engadine valley (6000 feet) runs eas‘ward to the ‘I'yrol. 
The chief ridge flanking this is called the Rhaetian Alps, and 
contains the peaks Piz Languard, Piz Bernina, and Ortler Spitz. 


East of the Tyrol the mass divides ; the south-eastern chain is 


formed by the Carnic and Julian Alps, which are continued by 
the Dinaric Alps and the plateau of Montenegro and Herze- 
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govina into the mountain chains of Turkey and Greece. To the 
north-east the elevation is continued through the Noric Alps to 
the Little Carpathians, to the north-west of which lies the table- 
land of Bohemia, surrounded by the Bohmer Wald (south-east). 
Erz-Gebirge (north-west), and the Riesen Gebirge and Sudelic 
Mountains (north-east). Thence running round Hungary come 
the Carpathians and the Transylvanian Alps; and though the 
Danube breaks through the chain at the Iron Gate, they are 
really continuous, through the Planina Mountains, with the 
mountains of Turkey and Greece. 


ARITHMETIC, 


Revise the theory of G.C.M. and L.C.M., and master the work 
on Vulgar Fractions. A thorough grasp of the theory of this 
part of the work is of the highest importance. 


ALGEBRA. 


Go to the end of chapter vii. in the New Algebra, paying special 
attention to all points of theory and to shortened methods of 
working. 


GEOMETRY. 


Methods of drawing a tangent to a circle (a) from a given 
— on the circumference ; (6) from a given point outside. To 

raw a circle of given radius to touch a given line at a given 
point. ‘To draw a circle through a given point and touching a 
given line in a given point, To draw a circle passing through 
three given points. In the theoretical section master the 
theorems on the congruepcy of triangles (all cases), 


ELEMENTARY SCIENCE. 


Study the chapter on the so-called mechanical powers. It 
will be noticed that the term “ power” is very loosely used in 
this part of the work. Weshall see presently that “ power is 
the rate of doing work,” and shall inquire into the full meaning 
of the phrase; but we must point out that it is inconsistent 
with this definition to call the lever and the pulley mechanical 
powers. In the same way it is inconsistent to use the term 
power to denote the force which is applied to a machine in 
order to raise a weight. 

The section on motion usually presents considerable difficulty, 
owing to the want of clear conceptions of the fundamental 
points. If we define motion as ‘change of position,” we are 
then led to inquire what we mean by position, and we find that 
all position is relative, i.e.a body has position only in relation 
to other bodies, ¢.g. if there were only one body in the universe it 
would be impossible to define its position, and consequently we 
could never say that such a body moved. If there were two 
bodies we could say that they became nearer together or farther 
apart, but could not say which one had moved, or rather we 
could say with equal propriety that either of them had moved. 
This explains the illusion respecting the motion of a train when 
for the time being we are aware of the existence of only our 
own train and another one, It must be borne in mind, too, that 
the amount of motion is simply the amount of displacement of 
the body, and has no reference whatever to the time during 
which the displacement has been taking place, Thus, if one 
body is two feet from the place in which we last saw it, and 
another one is four feet from the place in which we last saw 
that, we say that the second body has moved twice as far as 
the first, even if a year has elapsed between the two observa- 
tions made upon it, and only a minute in the former case, 

If we take into account the time during which the motion 
takes place, or calculate the amount of motion that takes 
place in a unit of time, then we come to deal with velocity. 
The numerical measure of the velocity of a body is the 
number of units of distance travelled fn one unit of time. 
Consequently the number representing the velocity of the same 
moving body will differ greatly according to the units of time 
and distance taken. Thus a body may be said to be travelling 
at 12 feet per second or at 8,*, miles per hour, 

If the body travels equal distances in equal short intervals 
of time, the distance travelled will be proportional to the time 
taken, and we say that the body is moving with a uniform 
velocity. In other cases the body is either gaining speed or 
losing it, and we say that its velocity is accelerated or retarded. 

If a body is moving at the rate of 30 feet per second when 
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first observed, and at 40 feet per second when next observed, 
we see that it has gained in velocity 10 feet per second, but 
unless we know how long it has taken to acquire this extra 
10 feet per second velocity we are ignorant of a very important 
factor. One body might gain 10 feet per second in a second, 
while another might take a minute to gain the same in- 
crease of speed. Hence in defining acceleration we must not 
only say how much velocity has been gained, but also say in 
what length of time it has been gained, We might talk of an 
acceleration at 10 feet per second in a minute, or of 5 miles per 
hour in a minute, but we generally adopt the same unit of time 
in both cases and talk of an acceleration of 10 feet per second 
per second. The double reference to the time is rather confusing 
to beginners, especially when they are asked to change from 
one unit to another in denoting the same acceleration. 

Example.—The acceleration of a body is denoted by 10 when 
the foot and second are the units, by what would it be repre- 
sented if the mile and minute are taken as the units? 

This is best reasoned out step by step thus: an acceleration 
of 10 feet per second per second. 


Ul 


10 
d. 

3x 1760 miles per second per secon 
= ant as miles per minute per second. 
Te miles per minute per minute. 


10 x 60 x 60 . 
BS ae & 6X. 
3 x 1760 


Ans. 6,;% miles per minute per minute. 


Having mastered the idea of acceleration, the student will the 
more easily grasp that of force. Now, force is defined as that 
which alters, or tends to alter, the state of rest or of uniform 
motion in a straight line of a body. Thus, if a body is at rest, 
that which makes it move is a force; if a boly is moving in a 
straight line, that which makes it come to rest, or move more or 
less rapid!y, isa force. If it is made to move ina curve instead 
of a straight line, a force is necessary, e.g. if a weight be swung 
round at the end of a string, the string exerts a pull on the 
weight, and if the string breaks, the body abandons its circular 
motion and flies off in a straight line. 

Now, ifa force is thus defined, we see that there are two 
elements required to be known before we can compare forces. 
Suppose two equal trains to be at rest, and that the engines 
begin to work, then if at the end of a minute one is moving at 
twelve miles an hour and the other at six miles an hour, we 
should say that the engine of the former train was exerting the 
greater force. Or suppose that two trains both acquire a speed 
of twenty miles an hour in the same time, then if one train is 
much heavier than the other, it is evident that its engine is the 
one which has exerted the greater force. So we see that a force 
is measured by the amount of motion which it produces, and 
further, that this amount of motion is the product of two factors, 
viz. the mass of the body moved, and the acceleration which is 
imparted to it. 

ow the student will be able to understand Newton's three 
‘“* Laws of Motion,” which may justly be regarded as the founda- 
tion on which the science of Dynamics (or the laws of moving 
bodies) rests. 

lst Law. Every body continues in a state of rest or of uni- 
form motion in a straight line, except in so far as it is compelled 
to change that state by the action of an external force acting 
upon it. 

Pond Law. Every change of motion is proportional to the 
acting force, and takes place in the straight line in which the 
force acts. 

8rd Law. To every action there is always an equal and 
contrary reaction; or the mutual actions of any two bodies 
are always equal and in the same straight line but in opposite 
directions, 

Newton gives three illustrations of this law :— 

(i) If you press a stone with your finger, your finger is pressed 
equally hard by the stone. 

(ii) If a horse draws a stone fastened to a rope, the horse is 
drawn backwards, so to speak, with equal force towards the 
stone. 

(iii) If one -moving body strikes another moving body, the 
change in its own motion is equal, but opposite, to the change 
that it causes in the motion of the other. 





THE PRACTICAL TEACHER. xv 


CLOUGH’S CORRESPONDENCE COLLEGE, 


The Oldest and Most Successful Temple Chambers, London, 
@ Correspondence College a E.C. 


RECENT REMARKABLE SUCCESSES 


Mr. PERCIVAL T. DUNNING, Miss MARIE R. CAMPBELL, 


58 Beresford Road, North End, Portsmouth. | Convent of Notre Dame, Blackburn. 


A Student of CLOUGH’S SCHOLARSHIP CLASS for A Student of CLOUGH’S SCHOLARSHIP CLASS for 
December rg05 was placed in December 190§-April 1906 was placed in 


DIVISION |. OF THE FIRST CLASS DIVISION |. OF THE FIRST CLASS 
Winning a ‘Winning a 
SCHOLARSHIP OF £100 SCHOLARSHIP OF £100 


In accordance with In accordance with 
CLOUGH’S SCHOLARSHIP PRIZE SCHEME, CLOUGH'S SCHOLARSHIP PRIZE SCHEME, 


N.B.—THESE ARE BONA-FIDE SUCCESSES, AND BOTH STUDENTS 
- WERE IN THE CLASS FOR A FULL YEAR’S COURSE. 
Over 150 other Successes in the First Class. 


*.* This is the fourth year in succession that Students of Clough’s Scholarship Class have been placed in 
Division I. of the First Class, and besides the remarkable successes of the past four years, the following dis- 
tinguished positions on the Scholarship List have been taken by Clough’s Pupils :—Nos. 1, 2 (three times), 
3, 4, G (four times), 7 (twice), 8, 9 (twice), 10 (three times), and many others in the First Hundred. 









































NO OTHER CiLASS CAN SHOW SUCH A RECORD OF SUCCESS. 





N.B.—The Preliminary Certificate Examination will in future take the 
place of the King’s Scholarship Examination. 
*," A New Section of Clough’s Preliminary Certificate Class for 1907 (Part I. Dec. 1906, 


Part Il. April 1907) is now commencing. Every Student who wishes to do well should 
join this Class. To secure admission immediate application is necessary. 


CERTIFICATE, DECEMBER 1907. 


*.* In 1907 and subsequent years the Certificate Examination will be held in December, and 
not in July as hitherto. 
Intending Students for December 1907 are advised to commence at once. 
The Class for 1908 will commence in January next. 








The following Table gives the numbers of Clough’s Certificate Students who 
have obtained places in the 


FIRST CLASS 


in the last three years :— 





99 
110 
196 


Total ne aes in 405 











Prospectus giving Names and Addresses of these Students can be had on application. 





For Prospectus and full particulars of any of CLOUGH’S CLASSES (P.T., PRELIMINARY CERTIFICATE, 
MATRICULATION, CERTIFICATE, DRAWING, SCIENCE) write at once to— 


The SECRETARY, Clough’s Correspondence College, Temple Chambers, London, E.C. 
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@ Subscribers requiring Explanations of Difficulties in any branch of Science, or Advice upon Courses of 
Study, can obtain all help required by communicating with the Editor, and accompanying their query 


with the Coupon cut from this number. 


MATHEMATICS. 
(STAGES 2 AND 3.) 


Royal College of Science; Lecturer on Mathematics, etc., Morley 
College ; Author of ‘' Elementary Practical Physics,” “ Practical 
Mathematics,"’ etc. 


Surds.—The terms irrational quantities, or surds, are usually 
applied to numerical, or algebraical expressions, in which the 
root, or roots, cannot be exactly determined. 

Examples of surds are to be found in such expressions as 
/8, Vi8, (1 +2), ete. 

In many cases an expression in the form of a surd may be 
resolved into two parts (one part rational and the other a surd). 
This may be effected by separating the quantity into two 
parts, such that the root of one of them is obtained. Thus— 
Vi= VTx2=2/2; JiR = V9x 2=3N2; 8/200= 88x 25= 
24/25, eto. 

When the quantity below the root is reduced as low as 
possible, the expression is said to be in its lowest or most 
rational terms. 

Surds are of frequent occurrence both in algebraical and 
trigonometrical expressions, and the few rules or methods by 
which the value of a given surd may be obtained should be 
carefully made out. It is only possible in this place to indicate 
a few of the more important cases. 

To rationalise a given binomial surd, such as a+ Jb or Na+ Vb. 

From 2? — y®=(x+y)(#-y). 

It is easily seen that if «=a and y= Jb, then a-b= 
(,/a+ w/b) (Na - Vb); 

a+ Vb wiil be made rational by multiplying it by 
Va- vb. ; 

Hence to rationalise a given binomial surd it is necessary to 
multiply by the same surd with the connecting sign changed ; 
this is usually termed the complementary surd. 

Exercises may be obtained from any text-book on the subject. 
The following will indicate some of the methods which may be 
adopted for the purpose. 


fi /5 
Ex. 1. Simplify ~3+? 
J3- /2 
given /6=2°4495. 
Multiplying numerator and denominator by 3+ 2 we 
obtain 
(3+ »/2)* 
goo =3+24+2N6 
=5+2/6=9°899, 
Square root of a binominal surd.—The method adopted may be 
indicated by an example as follows: 
Ex. 2. Extract the square root of 7+4 V3. 
Let Jar Vy= V(7+ 408) 
Squaring both sides of the equation we obtain 
a+yt+2Vey=74 43; 
a+y=7 and 2V2y=4,3; 
(a+ y)?=49 and day= 4s. 


“ 7 




















ah @© WO = 








Hence x? + 2ey +y*=49 
and 4x =48 
By subtraction a? -2ry+y?= 1 . 
Thus we find e+y=T, 
and 2—y=1; 

a=4 and y=3. , 
Hence /(74+4N/3)=2+ V3. 


That this is the root required is obvious by squaring. 


34 J5 
Ex. 3. Reduce (3+) to a form in which the denomi- 
2+ /5 
nator is unity, and find its value as a decimal, having given 
/5 =2°2361. (1899) 
(2 ae) oe (B28) eae 
2+ 5 N5+2/ (5 +2)8(x/5-2)8 
_(5+9+6V5)(5+4-4/5) 126-25 - 120 
¥ 5-4 a 1 
=6-2/5=1°5278. 








Ex. 4. (a) Extract the square root of 15 - 414. 
(b) Express the quotient of 10/6 - 2/7, 
divided by 8/6+27 


in its simplest surd form, and find the value of the expression 
as a decimal, correct to four significant figures. 


given ./42=6°4807. 
(c) Show that 


V(13 +3718) + w/(13 - 3/13) = (26 + 40/18). 
(a) Let Ve- Vy= V/15-4N14. 
Squaring both sides we obtain 


(1906) 


ety —2Vcy=15-4/14. 
Hence x+y=15 ‘ : oe 
* (e@+y*=22% . . . . (ii) 

2Vey=4V/ 14 
Squaring 4y=16x14=224 . . . (iil) 
Subtracting (iii) from (ii) 
(x --y)?=1, or z-y=1. 
Hence from #2+y=15,2-y=1, 


we obtain «=8, y=7. 
& 16-4 14= 8-7. 
6). - 10N6-2N7 _(0N/6-2V7) (36-27) 








8N6+2V7 - 64-28 
_ 152 + 144/42 _ 242-7298 
ae 26 
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(ec) Let (26 +413) = Vet Vy. 
Squaring both sides of the equation 

26+ 4/18=2+y+20 zy. 

Hence 2+y=26; .*. (24+y)*=26? ° « & 


2Vey=4 15 


| 

4ay=16x13. ‘ - (ii) | 
Subtracting (ii) from (i) we obtain | 

‘ 
2-y=6Vi8. ; 1 \ \ | 
' 
' 1 \ B 4 LL 
Hence z + y= 26, F ‘ ' a « ete «ie - . 

a3 oat mci mai at St ) 

a-y=6 18. ‘ i ! j ' 

— Pa ’ ! ' 

fe ee tON13 21343018 ‘ | 
| 

| 


y= 26-6V18 _ 18 _ 3 Vi5. 


ote V8 430/138) + V(138 - 8/18) = V(26 +418). 


— Gv — 


NOTES ON PHYSICS. 


BY EDWIN EDSER, A.R.C.8O, 


Author of “ Heat for Advanced Students,” ‘‘ Light for Students,” 
“ Differential and Integral Calculus for Beginners,” ete, 


Light. 


The Resolving Power of a Lens.—If the assumptions which 
form the basis of geometrical optics were absolutely correct (i. if 
light travelled exactly in straight lines), a lens would have 
perfect resolving power whatever might be its aperture. 
By the term resolving power, we mean the roy of a 
lens to form distinct and separate images of two very 
small luminous objects placed close to each other. Let 
us suppose that a double star is viewed through a tele- 
scope ; a star is so small in comparison with its distance 
from the earth that its image formed by a lens would 
approximate to a geometrical point if the laws of 
geometrical optics with regard to magnification were 
fulfilled. Nevertheless when the image of a star is 
formed by a lens, such as the object glass of a telescope, 
the image has finite dimensions: the wider the aperture 
(or transverse breadth) of the object glass, the smaller is 
the image. This is due to the fact that light is propa- 
gated in the form of waves in the ether, and therefore 
the laws of geometrical optics are only approximately 
correct. In order that the image of a double star shall 
be resolved by a lens (i.¢. in order that the elements of the 
double star shall form distinct and separate images) it is clear 
that each image must be so small that it does not overlap the 
other, We shall now investigate how the size of the image 
of a star formed by a lens (which is supposed to be free from 
spherical aberration) depends on the aperture of the lens. 

Light radiates from a star in the form of waves; at distances 
from the star comparable with the distance of the earth, these 
waves will have acquired the form of spheres of such great 
radius that they are sensibly plane. (Remember that a small 
portion of the surface of the earth is sensibly plane, although it 
is part of a sphere.) Hence we may my omy that plane waves 
from a star fall on the object glass of a lens, their planes being 
perpendicular to the axis of the lens. The function of the lens 
is to retard the central portion of the originally plane waves 
with respect to their peripheral portions, so that after passing 
through the lens the waves form spheres with centre at the focus 
of the lens (see Light for Students, p. 315). Thus let ABC (Fig. 1) 
represent a section of the wave emerging from a lens, and con- 
verging toward the point F, which is the focus of the lens. If the 
surface of which ABC is the section is truly spherical, the lens 
is not affected by spherical aberration, and is so far perfect; if 


ABC is not the section of a sphere, spherical aberration is pre- 
sent, and the image will be distorted. We shall suppose that 
spherical aberration is absent, and therefore that ABC is an aro 
ot a circle, being the section of part of a spherical surface. 

‘The wave surface propagates itself normally, so that its 
sections at various instants can be obtained by drawing cir- 
cular arcs with the point F as centre. If this reasoning were 





Fig. 1, 


precisely accurate, the wave surface would contract until it 
passed through the geometrical point F, and would then com- 
mence to expand ; since the wave conveys 2 definite amount of 
energy, we should have this, at a particular instant, compresse:| 
into the point F, i.e. a space with absolutely no dimensions. 
This is, of course, impossible ; hence we may conclude that the 
wave, as it passes through F, is not confined merely to that 
point, but that it then has definite dimensions ; i.e. that the 
disturbance extends to some distance all:round the point F. 
But the disturbance due to the wave produces the image of the 
star; hence we see that the image of the star will have a 


. definite size, although it would approximate to a geometrical 


point if the laws of geometrical optics were exactly true. Lect 
us now suppose that the image of the star extends to a distance 
FD=z on either side of the point F (Fig. 2). ‘To determine z, 
we must remember that the disturbance around F is due to the 
effect of wavelets originating from all points of the surface of 
which ABC is the section. Let D be a point such that DA is 
half a wave-length longer than DB, while DB is half a wave- 








Fig. 2, 


length longer than DC. Then the wavelets arriving simultane- 
ously at D from A and B will annul each other ; i.e. if a crest 
arrives from the point A, a trough will simultaneously arrive 
from the point B, Similarly the wavelet arriving from any 
point between A and B will just be annulled by a wavelet from 
a point between B and C; in these circumstances the point D 
will not be subjected to any disturbance (or will be dark), and 
FD will be the semi-diameter of the image of the star. The 
point D is determined by the condition that 


AD - DC=), 
where \ is the wave-length of the light. 
Let each of the equal angles AFB and BFC be denoted by @; 


then remembering that AF = BF = CF =f, the focal length of the 
lens, we have 


(AD)*=(AF)*+(FD)*- 2AF. FD. cos AFD, 
(ADP oef*+a8s+fafsineg . . . - . . «© « «© « Gd) 


since AFD= AFB+BID=(¢ + sand cos (0+ 5) = -sin 6. 
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Which is the best Correspondence College? 


ALL THE OTHER CORRESPONDENCE GLASSES 
COMBINED 
CANNOT SHOW SUCH A RECORD OF SUCCESS AS THE 


NORMAL 


KING’S SCHOLARSHIP 1906 LIST. 


FIRST CLASS, FIRST DIVISION. FIRST CLASS, SECOND DIVISION. 


*F. BISHOP. E. J. Ager. 
* H. Tr BATKIN. B. S. Aubrey. 

M. R. Campbell. : *J. H. BLACKLOCK. 
*H. V. GAY. J. S. Burgess. 

*R. A. DENMARK. * A. GRISLEY. 
*c. E. DOVE. *B. H. HARDY. 

P. T. Dunning. J. Keeling. 

F. W. Watkins. *W. B. LITTLE. 
*E. LUCAS. *E. D. MILES. 
*J. H. PERKINS. : M. O’Donoghue. 
*Cc. W. WARD. *J. D. PACK. 

W. Quirk. 

*J. M. SILVER. 
*J. I. SKELTON. 


* The names printed in thick type were pupils of the NORMAL Correspondence College. The 
others were pupils of the other Correspondence Colleges. 

















During the last Two Years the NORMAL has passed more 
at the HEAD of the List than all the other Correspondence 
Colleges combined have in Ten Years. 


Thirteen Pupils of the NORMAL have headed the List 
in Two Years (5 in 1905 and 8 in 1906—send for Names 


and Addresses). 
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Also (CD)* 
“ (copy 


(CK)? + FD* - 2CF . FD, cos CFD, 
StaPuo-Befdee.. stn ri sess & 


since OFD = BFD - OFB=(5 ‘ @), and cos (5 f ¢) =sin 6. 


Subtracting (2) from (1), we obtain 


(AD)* - (CD)* =4af sin 6, 
-. (AD - CD) (AD + CD) = 4a sin 6 
; 4zxf sin 0 

AD-CD= cr ene 

AD+CD (3) 


Now it is clear that we shall commit no appreciable error if we 
substitute AD + CD = 2 in (3), for neither AD nor CD differs from 
f by so much as \, the wave-length of light, which varies from 
00004 mm, to 00008 mm. 


4xf sin 0 


* AD-CD= m@ucino.... .(@ 


Let a be the aperture (¢,¢, the transverse breadth) of the lens, 
which is practically equal to AC. Then sin @ is approximately 
equal to tan @, or to (a/2) divided by f. Thus since (AD — DC) is 


to be made equal to \, we have 


, on on @ a 
ADA SOAS. 


out) 
a 


From this we see that for a given wave-length of light A, the 
semi-diameter x of the image of the star is proportional to ( f/a). 
Thus for a lens of given focal length the size of the image of the 
star will be inversely proportional to a, the aperture of the lens ; 
or the wider the lens is (supposing it to be free from spherical 
aberration), the smaller will be the image of a star that it pro- 
duces. At first sight it might appear that we lose by using a 
lens of wider aperture, since we obtain a smaller image of the 
star. In reality, however, we gain ; for in any case the image 
obtained with the lens is merely a spot of light, and we 
cannot hope to discern in it any of the details of the star; 
by making the image smaller, the light which forms it is more 
concentrated, and therefore the image is made brighter. Thus 
it is possible with a good telescope of wide aperture to see stars 
which are invisible to the naked eye owing to their faintness. 

It should be carefully remembered that when a lens forms a true 
image of an object (ie. under conditions to which the laws of 
geometrical optics apply) the brightness of the image is inde- 
pendent of the aperture and focal length of the lens, provided 
that the pencil of rays by which the image is seen is sufficiently 
wide to fill the pupil (see Practical Teacher, June 1906, pp. 
657-658) 

It must now be pointed out that the —— of a star seen ina 
telescope is not merely a circular spot of light; surrounding it 
are seen a number of coloured rings, These can be explained as 
follows :—Take a point (which we may call G) farther away from 
F than D, the distance of the point G from A being greater than 
its distance from C by 3\/2. In this case we may divide ABC into 
three portions or half-period elements, such that a point in any 
one portion is half a wave-length farther away from G than the 
corresponding point in the next portion, In this case the 
wavelets from two neighbouring portions will annul each other, 
and the resultant disturbance at G will be due merely to 
wavelets from the third portion, Thus it may be seen from the 
above that when 

wa_ 38 

es 
we shall have brightness ; and as a further generalisation, when 
za/f is equal to any odd number of half wave-lengths there will 
be brightness, since the emergent wave can then be divided into 
an odd number (2n +1) of half-period elements, of which the 2n 
elements annul each other, while the remaining element sends 
light to the point in question, On the other hand, if za/f is equal 
to an even number (2n) of half wave-lengths, the wavelets from 
these will totally annul each other at the point at distance z 
from the centre of the bright central spot. Thus the radii of the 
bright rings are found by substituting 1, 2, 3,4, ... for nin 
the equation 


xe f (2n4 1), 
a 3 
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and the radii of the dark rings are found by substituting 1, 2, 3, 
4,.. . for nin the equation 


A 


9 


«= f - 2n. 

a ~— 
We see that the radii of these rings will vary inversely as a, so 
that the rings become narrower and brighter when a is large. 
Further, x is proportional to A, so that the red rings will be 
larger than the blue rings. Thus the bands surrounding the 
central spot will be coloured. The central bright spot will be 
larger for red than for blue rays, so that the appearance pre- 
sented is as follows:—A central white spot becoming red toward 
its edges, surrounded by a number of coloured rings of decreas- 
ing intensity, the inside of each ring being blue and the outside 
red. The object glass of a large telescope is adjusted to be 
perpendicular to the axis of the telescope by arranging it so 
that these rings appear equally bright all round; when the 
object glass is out of adjustment, the rings disappear on one 
side, and are drawn out into a tail on the other. 

In conclusion we may now consider the conditions which 
must be satisfied if a telescope is to resolve a double star. Each 
component star will produce an image consisting of a bright spot 
of radius (fA/a). If these two images are not to overlap, but are 
to just touch each other, then the distance between their centres 
must be equal to twice the radius of either, or to (2fA/a). Now 
if we draw two imaginary lines representing rays from the com- 
ponent stars, through the middle point of the object glass, these 
rays will be undeviated and therefore the centres of the two 
images will lie on them. Consequently the distance between 
the centres of the two images will subtend at the middle point 
of the object glass an angle equal to that which the components 
of the double star subtend at the same point. Thus if the com- 
ponents of the double star subtend an angle ¢ at the earth, and 
their images formed by a given object glass of focal length f and 
aperture a just touch without overlapping, then 


afr, 


a 


= 


This condition will give perfectly clear resolution. If, however, 


o=2, 
a 


it is still possible to see that the star is double; in this case half 
of one image overlaps half of the other, but the result can be 
distinguished from a single circular image. 


Electricity and Magnetism. 


Describe Duddell’s oscillograph and the kind of observations 
that may be made with it. 


London University, B.Sc. Pass, 1904. 


An oscillograph is an instrument for measuring the instan- 
taneous values of an alternating current, i.e. of a current which 
increases, reaches a maximum value, diminishes to zero, and 
then becomes reversed, and after attaining a maximum value in 
the new direction, once more falls to zero, and so on, The 
period of the current is the time which elapses between the 
instant when the current attains a maximum value in one direc- 
tion, and that when the next maximum value in the same 
direction is attained. Alternating currents are now used com- 
mercially, their periods generally being 1/50 or 1/100 second. 
If such a current is sent through an ordinary galvanometer, no 
deflection is produced, When the current for an instant flows in 
one direction an impulse is imparted to the needle; but before 
this has moved appreciably the current becomes reversed and 
the needle suffers an opposite impulse, and so on. 

When a battery is suddenly connected to a galvanometer, the 
needle swings away from its position of rest, and in one quarter 
of the periodic time of swing of the needle it reaches the posi- 
tion in which it will ultimately come to rest if the current 
remains constant. ‘The needle does not at once come to rest, 
however, but swings to and fro across its final position of rest 
for a length of time which depends on the degree to which the 
needle is damped. 

We thus see that if a needle is to follow the instantaneous 


‘ values of an alternating current, the following conditions must 


be realised :— 

(1) The time of swing of the needle must be small in comparison 
with the period of the alternating current whose fluctuations it 
is to follow. If this condition is complied with, an increase in 
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TO HEAD TEACHERS 


Messrs. Blackie & Son, Ltd., have pleasure in informing 
Head Teachers that the Model Reader, Book V. (is. 6d.), is 
now ready. Books I. to IV. have already achieved great popu- 











larity. Messrs. Blackie have -just issued The Complete History 
Reader, Book VII., being a Short History of Britain, with 





Lessons on Civics. Price 2s. 





consisting of Nature Lessons, 





Also The Kindergarten: Room, 
with correlated Games and 





Stories. Price 8d. The Supplementary Readers for all standards 





are also ready. 


Please write for information regarding latest educational 


publications to 


BLACKIE G&G SON, Ltd. 


50 OLD BAILEY. E.C. 





THE 


Educational Musical Instrument Co. 


(ESTABLISHED 1881.) 

For Lists and Desigas apply 
to the 
MANAGER, 

19 Highbury Place, 
London, N. 

43 Estate Buildings, 
Huddersfield ; 

21 Argyle Crescent, Porto- 
bello, Edinburgh; 
or 3 Unity Street, Bristol. 


MANY THOUSANDS of Teachers, School Managers, &c., including 
nearly Thirty of H.M. 1 of Schools, are using and 
recommending our Instruments, of which we have specimens Im every 
County of the British isies. 


SCHOOL PIANOS, &c., A SPECIALITY. 


We have some 2000 in use, our large trade enabling us to offer unapproached 
bargains. You would also find our Violin Outhte for Orchestral 
Classes unequalled in quality and price. 








See our 45 Quinea Prize Medal Upright Iron Grand Piano for #21 
or thirty-six payments of 14s. 2d. per month. Quite new, rich, full tone, an 
thoroughly durable. 

We pay carriage, give a month's free trial, a ten years’ warranty, and 
exchange free of cost if the instrument sent is not all that is desired. 

Dr. MACNAMARA, M.P., Editor of The Schoolmaster, writes :—'‘ We 
are more than delighted with the Piano which you recently selected for and 
supplied to us. Any of my friends who need an instrument cannot possibly do 
better than place themselves entirely in your hands.” 

Mr. J. H. VYOXALL, M.A., M.P., Gen. Sec. N.U.T., writes :—“ For the 
fourth time I have experienced, for myself or for relatives, the special value, 
wide selection, and expert advice which your clients gain. Each of the four 
Pianos has given perfect satisfaction.” 





Show-rooms open daily. Write for our List of Instruments for Home or 
School Use, specifying the class preferred. 


WE CAN SAVE YOU MANY POUNDS. 
(Please mention this Paper.) 


VOL, XXVIII 








JUVENILE SMOKING. 


THE “‘A.L.” ANTI“SMOKING CHART. 








A large Chart (35 in. by 45 in.), see /d/ustration, printed in red and 
black, on which the EVIL. EFFECTS OF SMOKING ON THE 
YOUNG are tersely but forcibly expressed. All the statements tabulated 
are taken from standard medical works. 

















Mounted on Cloth, with Rollers, Varnished, price Ss. 


E. J ARNOLD & SON, Ltd., fs:wss" LEEDS. 
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the current will immediately cause the needle to swing to a new 
position which it will reach before the current has had time to 
change a iably, 

(2) The needle must be damped to such an extent that it does 
not swing to and fro across {ts new position of equilibrium when 
® constant current is suddenly established through it. 

These conditions have been complied with in the oscillograph 
designed by Mr. Duddell ; the general appearance of the instru- 
ment can be_seen from Fig. 3, while the working parte are 





Fia, 8. 


shown in Fig. 4. The current to be measured is sent through a 
thin and narrow strip s, « (Fig. 4) of phosphor bronze, which is 
carried over a pulley P, its two halves lying parallel and near 
to each other in the gap between the poles NS of a powerful 
electro-magnet. When a current is sent through the strip it 





Fia. 4. 


flows up one half and down the other half of this; since the 
strip lies perpendicular to the lines of force of a strong magnetic 
field, its two halves are urged in opposite directions perpen- 
dicular to their lengths and the direction of the lines of force. 
A small mirror M is attached to the two strips, and is turned 
about a vertical axis when the strips move in opposite direc- 
tions. In order that the motion of the strip shall follow the 
instantaneous values of the current, the period of vibration of 


the suspended system must be made as small as possible. 
number of vibrations per second of either strip is equal to 


2 af T 

l m, 
where T is the tension in dynes, m, is the mass per unit length, 
and J is the length of either strip. To make this number as 
great as possible, T is made large, the pulley P being attached 
to a species of spring balance by which any required tension 
may be obtained; since the strip is very narrow and very thin, 
m, is naturally very small. In Mr. Duddell’s instrument the 
strips naturally vibrate about 10,000 times per second, 

In order to damp the suspended system, the two portions of 
the strip are surrounded with a viscous oil where they pass 
through the space between the poles; hence any variation of 
the current causes the strips to instantly move up to new posi- 
tions in which they would remain if the current did not change 
further. 

A beam of light is reflected from the mirror M; when an 
alternating current is sent through the strips, the mirror rotates 
to and fro about a vertical axis, and the reflected beam would 
paint a horizontal straight line on a vertical screen if this were 
_—— in front of the instrument. In practice, however, the 

m falls on a mirror which rotates about a horizontal axis 
ea to the reflected beam; the motion of this mirror 

y itself would cause the beam of light to trace out a vertical 
straight line, so that in conjunction with the motion imparted 
to it by the small suspended mirror M a wavy line is described; 
this wavy line serves to measure the variation of the current 
from instant to instant. 





CHEMISTRY. 
(ADVANCED AND HONOURS. 


BY ©. A, WEST, B.SC., A.R.C.8., F.I.C, 


Specific Gravity of Liquid Air, etc.—The specific gravity 
of liquid air has been determined in the following way :—Glass 
rods, the sp. gr. of which were previously determined by 
weighing in air and in water at 4°, were carefully weighed 


in liquid air and the decrease in weight noted, a Mohr’s 
balance being employed. Corrections to weight in a vacuum.” 


were not made, neither were corrections for the expansion 


The & 


of glass introduced, as the coefficient of expansion at low 


temperatures is not known. In addition to taking the sp. gr., 
the investigators also determined the a of the iguid 
air, and the following results were ob i— 
1, Freshly liquefied air, sp. gr. 0°9951; per cent. of oxygen, 
58°83. 
2. After remaining for several hours, sp. gr. 1029; per cent. 
of oxygen, 64:2. 

3. After standing for 2-3 days, until most of the nitrogen 
had evaporated, sp. gr. 1°112; per cent. of oxygen, 93°6, 

Using these data, the sp. gr. of a liquid air containing 20-9 
per cent. of oxygen, has been calculated and found to be 
0°87-0°90, 


Liquid oxy, itself has a slightly lower sp. gr., namely, 
1°105-1°108, t the mixture (3) containing 93°6 per cent. 
of oxygen. 


The melting-point of ethylene has been found to be — 169°, 
and the boiling-point — 105°4° at 760 mm. pressure, The sp. gr. 
=0°6585 at - 169°, and =0°571 at — 105°4°. 

Liquid Ammonia as a Solvent.—tThe solubilities of 
large number of inorganic and organic compounds in liquid 
ammonia have been determined, «The following is a summary 
of the results :— . 

The alkali metals, lithium, sodium, potassium, rubidium, and 

cesium, are easily soluble in liquid ammonia, as well as the 
elements iodine, sulphur, phosphorus, and selenium ; copper is 
slowly acted on by the solvent, especially in presence of air. 
Metallic fluorides appear to be mostly insoluble, and the same 
is true of the chlorides of the alkali metals; several of the 
chlorides of the heavy metals, however, are readily soluble, 
whilst the chlorides of magnesium, calcium, strontium, barium, 
zinc, cadmium, manganese, cobalt, nickel, and lead are acted 
on by liquid ammonia with considerable development of beat, 
to form insoluble additive products. -. 
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ALGEBRA. 
By Prof. G. CHRYSTAL, M.A., LL.D. 
troduction to Algebra. For the use of Second- 
intro@schools and Technical Colleges. Third Edition. 
Price ss. Or in two separate parts. Part I., price 2s. 
Part I1., price 4s. 
By M. S. Davin, B.A. 
rs Algebra. With Illustrations, Second 
ain. (With or without Answers.) Price 2s. 6d. 
Anawers separate, price 6d. 


ARITHMETIC. 
By T. B. Evtery, F.R.G.S, 
uncil Arithmetic. Illustrated. Scheme 3. 
ape in One Volume, with or without Answers, 
price 2s. In Two Volumes, with or without 
Answers, price 1s. 6d. each. Answers separate, com- 
plete, price 1s. 6d. 
Also in separate Parts—Paper covers, ad. to 4d. ; 
limp cloth, 3d. to 6d. Answers to Parts, cloth, price 
4d. each 


By A. SonnENSCHEIN and H, A. Nessitt, M.A., Univ. 
Coll., London. 
The New Science and Art of Arithmetic. 
In Three Parts, price 2s. each. Part 1., Integral; 
Parts LI. and III., Fractional and Approximate; or 
complete in One Volume, with or without Answers, 
ice 4s. 6d. Answers to Com) Book in separate 
<a price rs. 6d. 
S a3 of Arithmetic. ‘Teacher's Book. 


Parts I. 
and II., price xs. each, Exercise Parts I. and 
IL, price 4d. each. 


BIBLICAL. 

Old Testament History. For Sixth Form Boys. 
By Rev. T. Nicktin, M.A. Part I.—From the call 
of Abraham to the death of Joshua. Part I11.—-From 
the Death of Jehoshaphat. With Illustrations and 
Maps. Price 3s. each. 


BOTANY. 
By D. H. Scott, M.A., Ph.D., F.R.S. 
introduction to Structural Botany. In Two 


Parts, each containing 116 Illustrations. Part 
FirowerinG Prants. Sixth Edition. Price 3s. 6d. 
Part 1]. —FLowertess Prants. Fourth Edition. 


Price 3s. 6d. 
CHEMISTRY. 
By Te.rorp Vartey, M.A., B.Sc. 


Sveqvestive Course of Chemistry. For Junior 
‘lasses. With 166 Illustrations. Second Edition. 
Price 2s. 6d 







































































ENGLISH. 
By J. H. Fowrer, M.A. 
A Manual of Essay Writing. For Colleges, 
Schools, and Private Students. Second Edition, 










Price 2s. 6d. 

A First Course of Essay Writing. Second 
Edition. Price 6d. 

ee nth Century Prose. Second Edition. 
rice 1s. 4d. 





Essays from De Quincey. Price 2s. 


Edited by Joun Downig, M.A, 
De Quincey’s Confessions of an Opium 
Eater. Price 3s. 6d. 
Macaulay's Life of Pitt. Price as. 
Edited by Ivor B. Joun, M.A. 
Macaulay’s Lives of Goldsmith and John- 
son. Price rs. 
Edited by E. E. Smit. 
Bunyan’s The Pilgrim’s P With 18 
lilustrations and Short Life of Bunyan, Price 1s. 4d. 
POETRY. 
Each voume contains a Short Introduction and Notes 
















for School use. Price 6d. net each. 
Browning. Byron. 
Tennyson. Keats and Coleridge. 
Sholley. Longfellow. 







By A. C. M‘Donnewt, M.A. 

Nineteenth Century Poetry. Price 1s. 4d. 

By Joun F. Ming. 

Passages for Paraphrasing. Price od. 

By W. R. Taytor. 

Picture Lessons—t. Containing 15 full-page Illus- 
trations in Colour, and Questions upon each. Limp 
cloth, price 6d, 

DICKENS, Edited by A. A. Barrer. 

David Copperfield. joa Text, with Intro- 










A Tale of Two Cities. duction, Notes, and a 


Barnaby Ru dge. seer Le ye price 








Large Type. 


ENGLISH —continued. 
"'e Eemond. School Edition. 
Introduction, Notes, and Plans. Price as. 6d. 
Sartor Edited, with Notes 


Strongly 


With 


and Introduction, by James A. S. BARRETT. 3s. 6d. 
SHAKESPEARE. 

With Introduction and Notes. Price 6d. each. 
King Lear. Midsummer Night’s 
Merchant of | :nice.| Dream. 

Henry IV. Pa: |. | Macbeth. 
Julius vr | Richard IL. 
SCOTT. 


Complete Text—Novels, 2s. Poems, 1s. 6d. 
Abridged Text, Illustrated—Novels, 1s, 6d. 
Readers for Young People. With Introduction 
and Notes. Each 6d. net. 


ENGLISH—HISTORICAL. 
By H. pe B. Gissins, M.A., Litt.D. 

The English People in the Nineteenth 
Century. Third Edition. 35 Illustrations, 4 Maps. 
Price 2s. 

By Joun Finnemore. 

Famous Englishmen. Vol. |.—King Alfred to 
Shakespeare. With 57 Illustrations.* Vol, II. — 
Cromwell to Lord Roberts. 57 Ilh trations. Price 
1s. 4d, each. 

Men of Renown. King Alfred to Lord Roberts. 
With 71 Illustrations. Price 1s. 

Similar to ‘‘ Famous Englishmen,” but containing the 

rincipal men of both periods in one volume. 
ys and Gi of other Vol. 1.—The 
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Metallic bromides are more soluble than the corresponding 
chlorides, whilst the iodides are mostly very easily soluble; 
the iodides of magnesium, zinc, and ium, like the corre- 
sponding chlorides, appear to combine with liquid ammonia to 
form additive products, although these are much more soluble 
than those obtained in the case of the chlorides. Sulphates, 
sulphites, carbonates, oxides, hydroxides, Dg sy oxalates, 
arsenates, ferrocyanides, and ferricyanides are insoluble in 
liquid ammonia, and the same is true of the sulphides with 
the exception of ammonium and arsenious sulphide; cyanides, 
cyanates, thiocyanates, and nitrates are, as a rule, easily 
soluble. Although the paraffins do not dissolve in liquid 
ammonia, their halogen derivatives are, as a rule, readily 
soluble, but the solubility diminishes as the complexity of 
the hydrocarbon radicle is increased. 

Although the lower alcohols are miscible with liquid 
ammonia, cetylic alcohol is insoluble ; diethylic ether is easily 


, soluble, but diamylic ether dissolves only sparingly. Ethylenic 
monia, whilat eryth 


giycol and glycerol are miscible with ammonia, w erythritol, 
dulcitol, and mannitol are only slightly soluble. 

The simpler aldehydes and thelr derivatives, the lower fatty 
acids and their halogen- and hydroxy-substituted products, and 
the ethereal salts, are easily soluble, although the solubility 
decreases in each series with increasing molecular weight. 
Dibasic acids and their hydroxy-derivatives are very sparingly 
soluble, whilst the sugars, nitriles, cyanates, thiocyanates, 
amines, amido-acids, acidamides, and ureides are generally 
readily soluble. Aromatic hydrocarbons and halogen deriva- 
tives are, as a rule, only slightly soluble in liquid ammonia, 
although benzene is dissolved to the extent of 10 per cent. ; the 
nitro-derivatives of the hydrocarbons are moderately soluble, 
whilst most amido-derivatives dissolve very readily, although 
the secondary and tertiary aromatic amines are only slightly 
soluble. The phenols and their ethers, together with their 
substituted derivatives, the aromatic alcohols, aldehydes, acids, 
substituted acids, sulphonic acids, ethereal salts, and acid 
amides and anilides, are all easily soluble. The dibasic acids 
are, however, insoluble, and the same is true of derivatives of 
the terpenes; naphthalene and isoquinoline are slightly soluble, 
whilst the naphthols, naphthylamines, pyridine, and quinoline 
are easily soluble. 

Benzene, metaxylene, triphenylmethane, naphthalene, chloro- 
and iodo-benzene, dibromobenzene, and ag Nr gp ane 8 
acid, which are all very slightly soluble in liquid ammonia 
at — 38°, are easily soluble at 25°. Anthracene, pinene, stearic 
acid, cadmium iodide, and potassium chromate are, however, 
insoluble, whilst phthalic and succinic acids are disintegrated 
at 25° and their ammonium salts formed, although these remain 
undissolved, 

Electrolysis of Solutions of Zinc Chloride.—aA perfectly 
neutral solution of zinc chloride containing 54°6 grams of zinc 
per litre was electrolysed with a cathodic current density of 
1-4 ampéres per square decimetre. The anode consisted of pure 
electrolytic zinc. For several hours the deposit consisted of 
smooth light-grey zinc ; after twenty hours the solution became 
turbid owing to the separation of zinc oxychloride, and zinc 
sponge was deposited. The solution then contained 1 molecule 
of ZnO to 14 ZnCl,. 

By using a small subsidiary platinum anode, a small quantity 
of chlorine was continuously supplied to the solution ; this did 
not, however, prevent the formation of the sponge. Zinc chloride 
solutions, whether acid or alkaline originally, always become 
basic after a time, owing to the energetic oxidation of the zinc 
electrodes by atmospheric oxygen in presence of zinc chloride, 
and the formation of the zinc sponge always begins when the 
solution is saturated with zinc oxide. 

From a solution containing 1/20 to 1/30 gram-molecule of 
hydrochloric acid per litre, zinc may be deposited in any quantity 
without the spongy deposit appearing. Under these circum- 
stances, some hydrogen is evolved, the bubbles of which remain 
persistently attached to the cathode, producing unevenness in 
the deposit. The presence of a little free chlorine (0°2 gram per 
litre) is useful in —— this prolonged adherence to the 
same point. By this method, perfect deposits of zinc, quite free 
from arsenic, were also obtained when impure zinc anodes were 
used. 

It has been shown in detail that all definitely ascertained 
facts relating to the formation of spongy zinc point to the con- 
clusion that fe is produced whenever the condition of the solution 
at the cathode is such that basic zinc salts or zinc hydroxide 
may separate out there. 

Action of Reagents on Aluminium.—aAlfred Ditte has 
investigated the action of various solutions of aluminium. It 
is generally believed that aluminium is not attacked by water 


or dilute acids, but this result is really due to the formation, at 
the surface of the metal, of a layer of gas which adheres strongly 
and prevents further.access of the liquid. If this layer of gas is 
removed by mechanical means, or if the action takes place in a 
vacuum, the aluminium is completely dissolved by acetic, citric, 
oxalic, tartaric, and other acids. Similarly, the resistance of 
the metal to the action of solutions of salts, such as the halogen 
salts of the alkalies, which should attack it with considerable 
development of heat, is due to the formation of a protective film 
of aluminium hydroxide. 

If a small quantity of a dilute acid is added, the oxide is dis- 
solved and the action of the saline solution continues. A 
mixture of sodium chloride solution and dilute acetic acid, for 
example, will dissolve aluminium so long as any free acid 
remains, although neither the acid nor the saline solution would 
attack the metal more than superficially. Halogen salts of 
calcium and magnesia behave similarly. Alkali carbonates dis- 
solve aluminium almost as readily as alkali hydroxides ; hydrogen 
is liberated and an alkali aluminate and a hydrogen carbonate 
are formed. Ammonia solution, concentrated or dilute, also 
attacks the metal so long as the aluminate dissolves in the 
excess of alkali, but the action ceases when a film of the 
aluminate begins to form on the metal. 





PHYSIOGRAPHY. 
(STAGES 2 AND 3.) 


ENERGY —(continued). 


THE MECHANICAL EQUIVALENT OF HEAT—(continued). 


HAVING already seen how the mechanical equivalent of heat 
may be determined roughly, we will now study an experiment 
in which more exact measurements can be made, and in which 
comparatively few corrections need be made. The piece of 
apparatus which we will use for this purpose is one which was 
devised by Professor Callendar about four years ago. 

The calculations and corrections required with this apparatus 
are simpler than those required with some of the older types of 
apparatus, and still it gives fairly good results in a short time, 
a complete experiment taking from ten to twenty minutes. 

The apparatus is illustrated in the accompanying figure. 
Sh is a shaft running in bearings B. This carries at one end a 





driving-wheel D, which may be driven by means of the handle 
H, or by means of a cord from the motor Q. In the centre of 
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the shaft is a worm K, working into a worm-wheel which has 
one hundred teeth, so that it makes one revolution to one 
hundred made by the shat. 

To the worm-wheel is connected a small spring-hammer 
which strikes a bell once every hundred turns of the shaft, so 
that an experimenter, without watching, can tell how many 
hundred turns the shaft makes during the experiment. 

To the other end of the shaft is attached a face-plate F, which 
rotates with it. 

This face-plate carries a hollow cylinder C, made of thin brass. 
The cylinder is completely closed except for a central hole 
about an inch in diameter, Through this hole passes a mercury 
thermometer T. The thermometer is supported on a bracket as 
shown in the figure, and is bent at right angles inside the 
cylinder, so that the bulb reaches nearly to the circumference 
of the cylinder. The cylinder is bolted to the face-plate by 
means of nuts and small brass rods passing through both. The 
holes in the face-plate through which the rods pass are brushed 
with ivory to prevent any appreciable amount of heat passing 
from the cylinder to the face-plate during an experiment. 

The rods are soldered into the cylinder so that water will not 
leak through the holes. Round the cylinder is a white silk 
band 8, from one end of which hangs a rectangular frame with 
a rod on which small slotted weights w may be supported. 

The other end of this band is attached to a strip of vulcanised 
fibre V, so that this band is in contact with the cylinder for 
about three-quarters of a complete turn. Also attached to the 
same piece of fibre are two other silk bands, 8, and 83, which 
also pass round the cylinder for about three-quarters of a com- 
plete turn, and jointly are attached to a rod carrying a large 
weight W. 

When the wheel D is turned so that the cylinder is rotated in 
such a direction as to tend to lift the large weight W, there is a 
considerable amount of friction between the cylinder and the 
silk bands, and if the speed is sufficiently great the weight W is 
actually lifted by the combined influences of the weights w and 
the friction. By adjusting the velocity with which the drum 
rotates, the weight W can be kept suspended in this way. It 
is, however, a difficult matter to hit this off exactly, as the 
friction is liable to vary on different parts of the cylinder, and 
it is also difficult to keep the velocity quite constant. To get 
over this difficulty, a small spring-balance } is attached at its 
lower end to the cross-piece of the frame carrying the small 
weights w. At its upper end it is attached to the stand of the 
instrument. The effect of this small spring-balance is like that 
of a buffer. It prevents the weights swinging up and down so 
much with slight variations in the friction. At the same time, 
the pull exerted by the weights w on the spring of the balance 
can be read off in grams. 

If we know the mass of the weight W, and also the masses of 
the smaller weights w, and the frame supporting them, as well 
as the pull on the balance }, we can tell what is the influence of 
the friction of the belt. 

The pull exerted by the large weight is Wg, where W is the 
mass in grams and g the force of gravity in dynes. 

The pull on the other side is the pull of the weights w + the 
pull due to the frame, less that on the balance. Let the mass of 
the frame be m,, and the reading on the balance m,, then the pull 
on this side is 


(w+ m, — mg)g. 
The difference in the pulls on the two sides then is 
{W —(w+m, — mg)}g dynes 
= (W — w—m,+m)g dynes 


This is, of course, counterbalanced by the friction on the sur- 
face of the cylinder. The work done, then, on the surface of the 
cylinder is the product of this force into the distance the surface 
of the cylinder has moved through. 

The surface of the cylinder moves through rd centimetres per 
revolution, where d is the diameter in centimetres. In n revolu- 
tions the distance moved through is nrd. Hence the work done 
on the cylinder in n revolutions in ergs is 


(W-w+m,—m)gx nd, 
ie. Force x distance. 


This energy expended in overcoming friction is converted into 
heat. : 

In an actual experiment the heat produced is measured in the 
following way. A quantity of water, whose weight is known 
in grams, is introduced into the cylinder through the central 


hole. The quantity of water should be such as to fill the cylinder 
not more than one-third full. Let mg be the mass of the water 
in grams. Also let m, be the water equivalent of the cylinder 
(see note). Let us represent the sum of these two by M. 

When the cylinder is rotated the temperature rises, and the 
rise in temperature is noted on the thermometer T. 

Let the rise in temperature in n revolutions be (t,-t,), where 
t, is the initial temperature and ¢, the final temperature. Then 
the heat produced in n revolutions will be M(t. — ¢t,). 

This heat is produced by the expenditure of 


(W —w+m, — ma)g nd units of work ; 
therefore one unit of heat is produced by the expenditure of 


(W -w+m, — m,)g ned 
M(t, - t) 


This quantity therefore represents the Mechanical Equivalent of 
Heat. Suitable weights to use in this experiment ate about four 
kilogrammes on one side and half a kilogramme on the other. 

If the initial temperature of the water is arranged so as to be 
about 10° C. below the temperature of the room, and the experi- 
ment is stopped when the temperature has risen to the same 
number of degrees above the temperature of the room, no cor- 
rection need be made for loss by radiation. 

With this apparatus a rise of two degrees per minute can 
easily be obtained, and in about ten minutes a result accurate to 
within about 4 per cent. can be obtained. 

Note.—The water equivalent of the cylinder is obtained in the 
same way as the water equivalent of an ordinary calorimeter is 
obtained. The thermometer is left inside for some time, and 
the temperature is then read A jacketed vessel of warm water 
is weighed, its temperature taken, some of the warm water 
poured into the cylinder, and the cylinder rotated several times 
with no weights on. It becomes of the same temperature as 
the water. The weight of the water is obtained by again 
weighing the jacketed vessel and subtracting this weight from 
the former weight. The fall in temperature of the water multi- 
plied by its mass gives the amount of heat lost by the warm 
water to the cylinder. This divided by the rise in temperature 
of the cylinder gives the quantity of heat required to raise its 
temperature by one degree. This is the water equivalent of 
the cylinder. 


units of work. 








RELIGIOUS TEACHING IN SCHOOLS. 


THE position of religious instruction in non-provided or de- 
nominational schools is seriously affected by a judgment 
given by the Court of Appeal on 8th August, The West 
Riding County Council, who are the education authority in 
that area of Yorkshire, took up the attitude that they were 
under no obligation to pay for the religious instruction given 
by the teachers in non-provided schools during school hours, 
Accordingly, they deducted from the salaries of the teachers 
a proportion estimated to represent the time devoted by them 
to this purpose. All other education authorities—including 
London—have paid the full salaries without demur; and the 
interpretation placed upon the Act of 1902 by the Education 
Board at Whitehall, being that such a deduction could not 
be made, they sought a mandamus to compel the West Riding 
Council to fall into line. By a majority of two to one—Lord 
Justice Moulton dissenting—the Court of Appeal have now 
ruled that local education authorities are not required to pay 
the teachers out of the rates for the religious instruction given 
to the children in the non-provided schools—a decision which 
must unquestionably gravely affect the status of such teaching 
all over the country. 

Briefly put, the ground upon which the Master of the Rolls 
based his judgment, which was supported by Lord Justice 
Farwell, was that the duty cast upon local education autho- 
rities to ‘‘maintain and keep efficient” public elementary 
schools does not embrace the denominational religious in- 
struction given within them, because control in this matter 
is expressly taken from the education authorities, and they 
are, therefore, not in a position to secure efficiency in the re- 
ligious teaching. 
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W. HEFFER & SONS’ Publications. 


LINDSEY HISTORICAL SERIES—Recent Additions. 


PROBLEMS AND EXERCISES IN BRITISH HIS- 
TORY. Part V., 1509-1603. Crown 4to, 60 pp., 2s. 

*.* This part is uniform with Parts I.-IV., and contains 1o new pages (includ- 
ing a Scheme of Study) not contained in either of the previous books in the 
Series dealing with the Tudor Period, which are out of print and definitely 
superseded by the new part. 

Book J, 1688-1832. Crown 4to, boards, 194 pp., 38. 6d. net. 

*,* This book consists of the sheets of the two overlapping books (Book G, 
1688-1832 ; Book D, 1715-1820) bound together in as nearly as possible chrono- 
logical order. 
BIBLICAL HISTORY OF THE HEBREWS. By Canon 

Foaxgs-Jacxson, D.D., Fellow and Dean of Jesus College, Cambridge. 
Crown 8vo, 6s. Second Edition, with an Appendix giving Translations of 
Inscriptions bearing on the History of the Hebrews. i 

Warmly received by both Scholars and Teachers as a noteworthy addition to 
Old Testament History Literature. Written in a bright and lucid manner, the 
book is admirably suited for the use of the higher forms in Schools. ° 


HELPS BY THE WAY SERIES. Written by S. Stewart 
Stitt, M.A., Cambridge. Crown 8vo. 
1. THE OLD TESTAMENT HISTORY ANALYSED. Revised Edi- 


tion. 2s. net. 

2. ENGLISH CHURCH HISTORY ANALYSED. s. 6d. net. 

3. EARLY CHURCH HISTORY ANALYSED. 2s. net. 

This Series is designed for the use of Students and Classes preparing for 
Examinations. The Questions are exhaustive and the Answers arranged in 
the briefest form possible. Helpful Charts and Summaries are provided, and 
typical Examination Papers given. 

‘oth the student and teacher will find these books of great service. They are 
the work of a ical coach and capable scholar. ifficulties are met and 
answered, and h concise they are eminently thorough. 

Press Notice of No. 1, the last gubtehed of the Series :— 

School.—“ As a summary it is admirably done, being clear, systematic, and 
concise. If a student really mastered it, while carefully reading the Bible itself, 
he would be distinctly advanced in a competent knowledge of Hebrew History.” 


PRACTICAL PHYSICS FOR SCHOOLS. 4 cj. i. 
Wacstarr, M.A., Science Master at Oundle School, and G. C. BLoomer, 
B.A., Science Master at Bradford Grammar School. Crown 4to. 


First Year—Mensuration, Mechanics, and Hydrostatics. Second 
Edition, Revised, 1s. 6d. 

Second Year—Light and Heat. Second Edition, Revised, 1s. 6d. 

Third Year—Electricity and Magnetism. 2s. 6d. 


Prospectuses and further particulars from the Publishers, 


W. HEFFER & SONS, Cambridge; SIMPKIN MARSHALL, London. 
GIBSON’S 


PROGRESSIVE ARITHMETIC. 


Book I., 2d.; Il., 2d.; III., 2d.; IV., 3d.; V., 4d. 














1. Exercises, numerous and varied— 
Each book contains a full year’s work. In no class and 
at no stage is the pupil required to work for days or 
weeks in the one groove. There is variety to add 
interest and make the Arithmetic lesson, under the 
guidance of the teacher, alive. 


2. Constant Revision— 
In nearly every exercise there is included material for 
revision, thus making sure that no previous instruction 
has been forgotten. 


3. Concrete and Abstract Examples— 
Concrete examples are introduced at the earliest stage 
and continued throughout the series, but abstract 
examples are numerous and judiciously intermingled, 
so as to secure sufficient practice in the manipulation 
of figures. 


4. Mental Arithmetic— 
Types and suggestions of a practical nature, suitable 
to the stage arrived at by the pupil, have been placed 
at the end of each book. 

5. Arrangement— 
Each page has at the head the new matter introduced 
into the exercises on that page. The pupil, therefore, 
has before his eyes the information required in the 
working of the new problems. The language through- 
out is simple. 


This series of Arithmetics are more nearly on the lines given in the New 
Suggestions than any books at present published. 


ROBT. GIBSON & SONS (Glasgow), LTD., 
48 QUEEN STREET, 
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if OUR QUERY COLUMN. 





2. Each query must be accompanied by the name and adress of the correspondent, and the coupon which appears gn the back 


8. CORRESPONDENTS MUST IN ALL CASES STATE THE SOURCE FROM WHICH THEIR QUERY HAS BEEN OBTAINED. 





The Editor reserves to himself the right to decline to answer any question which is, in his judgment, unsuited to the Magazine. 





x 


Then (3-4z)*= 1-2; 
zx 


(9 — 242 + 16a®)a=1-2x; 
. 1625 - 2427+ 102-1=0; 
. (2e—1) (Sa2- 824+1)=0; 


’ : 
Hy RULES. 
4 1. Each correspondent is restricted to one question. 
. 
‘ wrapper of the current number of the Journal. 
’ 
B, 
; 
as 
: Bike.—The line Az + By =C is a normal to the curve a*-!y=2". 
H) Prove that 
' n"A"O*-! =a"-1B(nA* + B*)*-!, 
a Be The normal to the curve f(z, y)=O at any point (z, y) on the 
iT ia) curve is 
+i : X-x_Y-y 
i} | af : if 
: br hy 


-~ _ . 
= a eee eee er oe ewe 
re Se a a pe ee 
; Py - + 


"8. 


te eee an ow 
Le cc a em “aw me 


a oe 








4 ‘ha na 29)?—°* 
' Sesame cos* 6 


where X, Y are the current co-ordinates of any point on the 
normal. Hence the normal to the given curve at any point 
(x, y) on the curve is 


S| , 
X-z , Y-y 0. 

‘} nx") a®™-1i 

: Comparing this with the given line 


AX+BY=C, 
we find that a®-!=A, nz®-!=B, and a*-'2+nz"-!y=0, 
But from the equation of the curve we have 
xn 


aa 


a” 


2n-1 
Az+“__ =C; 


’ os A 


2(A*+na%-*)=AO. . . « (1) 
But we have seen that nz"-!1=B; 
1 


. = (2), and nz™*-?= a 
n n 


Hence (1) may be written 
1 


(B)* (na + BY) =ndd; 
n 


. 3 Bin A® + B2)h-1an"-1 An-1 On-15 
n 


» . AB(nA? + B%)"-12n"A"0"-1; 


| nm" APO"-l=a"-!1B(nA* + B*)*-!, 


4 W. H. H.—The chord QQ' of a conic subtends a constant angle 


FF at the foous 8. Show that it touches another conic with the 
same focus and directrix. 

If we reciprocate with regard to a circle having its centre at 
8 we have the following theorem :— 

If tangents to a circle intersect at a constant angle the locus 
of their intersection is a concentric circle. This is obviously 
true; hence the reciprocal] theorem is proved, 


Solve 3 - 4 cos® @=tan @ 


8 - 4 cos* @= x 1- cos¥d 


Scamp. 


: cos @ 


1 — cos® @ 





Put z= cos" 6, 


+ ./ 
ee any or 2£ V2; 
 00s* 0= bor 228 3, 
But cos? 7 =4, and cos*™ = =2t+/3 and cost 5 = 2-2, 
8 4 4 
@=2nr+", one + 3 ; 2nx +™, one + 27; 
ry 4 ~ a 
oe 


mart 2nx + ei where n is zero or any integer positive 


or sedtia 


Student.—Show how to replace a force whose line of action 
meets the plane of the triangle ABC in any point O by three 
parallel forces whose lines of action pass through A, B, C 
respectively. 

A heavy uniform triangular plate, of weight W, rests hori- 
zontally on three pegs at the middle points of its sides. Find 
the condition that a weight w, siaaed ob the plate, may never 
upset it, whatever its position; and assuming this condition 
satisfied, find the change it produces in the pressures on the 
pegs when it is placed at one of the corners of the triangle. 

(Inter. Science, London, 1905.) 








Fig. 1. 


= y Pe Fig. 1, join AO, and let AO meet BC or BC 
produced, in the point D. Denote the length of AO by m, that 
of OD by n, that of DB by A, and that of DC by k. At Aand D 
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NEW EDUCATIONAL PUBLICATIONS 





A FIRST BOOK IN ENGLISH 
LITERATURE. By C. LINKLATER THOMSON, 
Part III. (From Lyndsay to Bacon.) Cloth, fully 
Illustrated, 2s. 6d. 


This work combines a simple History of English Literature with 
typical passages from that literature, long enough to be of indepen- 
dent interest, and chosen chiefly for their intrinsic beauty. uch 
attention has been paid to the pictures, which are in many cases 
copies of drawings in contemporary 


ILLUSTRATIONS OF ENGLISH 
LITERATURE. From Defoe to Burns. Edited 
by C. L. THomson. (In the Carmelite Classics, 
Large Size.) Cloth, 1s. 4d. 

(Suitable for the use of Candidates for the Oxford Local 
Examination, 1907.) 


CHAUCER’S NUN’S PRIEST’S 
TALE. Edited by C. T. Ontons, M.A. Deco- 
rated paper cover. Price 3d. 

(A new booklet in the ‘‘ Carmelite Classics.”’) 


A HEURISTIC ARITHMETIC. By 
CLIFFORD GRANVILLE, B.A., and C. E. Rick, 
M.A., of West Heath School, Hampstead. Part I. 
METHOD Book, 2s. 6d.; EXAMPLES, Is. 


ILLUSTRATIVE HISTORY— 
MEDIAZVAL PERIOD ed a er dh 
Edited by A. Kimpsrer, Mistress of Method at the 
University College of Wales, Aberystwyth, and 
G. Home, M.A., late of Newnham College. Cloth, 
fully Illustrated, price 2s. 6d. 

These books, of which this volume is the latest published, consist 
of striking passages from original sources and standard historians, 
and are intended to be used in illustration of whatever English 
History text-book may be adopted. 


INDEXING AND PRECIS WRIT- 
ING. By R. V. N. Hopkins, B.A., late Scholar 
of Trinity College, Cambridge. Price 2s. 


This book consigts of carefully g cises in Indexing 
and Précis Writing, and is suitable for use in connection with the 
various Civil Service Examinations. 


DANS LE ROYAUME DES FEES. 
French Plays for Little Children. By VIOLET 
PARTINGTON. Decorated paper cover, 9d. 


LES DEUX FEES. Five Short Plays. 
By the same Author. Decorated paper cover, 9d. 


THE TEMPLE INFANT READERS. 


A A 





These charming Reading Books for little children 
are now bound in limp cloth. 


No. |. Price ss | an Part has Two Coloured Pictures, 


This Arithmetic is on very ae lines, and aims at the rational 
development of the pupils’ mathematical power from the earliest 
stages. Part I. is adapted for children from six to ten years of age. 

Complete Prospectus, with Specimen Pages, post free No. Wh. Price 4d.} and numerous Black and White 
No. Wh. Price 6d. Illustrations. 


on application. 
New Illustrated Catalogue Post Free. ,7=MP“= MOUSE, TEMPLE AVENUE, 


TEMPLE READERS—ROMANCE READERS—GENERAL READERS. 
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NOW READY. SCHOOL GOVERNMENT HANDBOOK, No. VI. 


(THE TWENTY-FIFTH YEAR OF ISSUE.) 


THE SCHOOL GOVERNMENT ANNOTATED EDITION AND MANUAL 


OF THE 


CODE FOR ELEMENTARY DAY SCHOOLS 


1906-7, 
With which is embodied, in One Complete Volume, the Full Text of 


“THE SUGGESTIONS TO TEACHERS,” Etc. 


AND MUCH OTHER VERY NECESSARY AND VALUABLE INFORMATION. The book is generally known as “The Buff Code."’ 








Amongst the contents of the Volume are:— 


1) The Code verd. et lit., with all prefatory and appended matter. 

2) The Suggestions to Teachers, &c., verd, et /it., with all prefatory and appended matter. 

3) Exhaustive explanations and notes applying to the Code of 1906-7, with special examination of the Changes of the Year, 

4) Circulars, Memoranda, Forms, &c., of the d of Education and the Local Government Board. 

(s) Opinions, Decisions, Notes, and information bearing on management and teaching under the Code. 

(6) Many new Departmental Circulars, Memoranda, isions, Opinions, &c,, with examples of Schemes, Forms, and Proceedings of Local 
Authorities relating to the work-of the Schools in respect of Subjects of Teaching, School Organisation, Religious Instruction, Physical 
Training, Underfed Children, Medical Supervision, Infectious Diseases, Eyesight, Teachers’ Engagements and Qualifications, Leaving 
Examinations, Use and Tenure of School Premises, &c. 





TERMS. 
18. each | Price for 150 to 199 copies 
Tid. ” »” 200 to 249 ” re 
. 103d. ,, Above these quantities - - 
Lound in Cloth and Gilt Lettered, 18, extra on each copy. 
Postage on single copies Sql. extra. These Prices are strictly net. 


LONDON: Office of “ The School Government Chronicle and Education Authorities Gazette,” 21 New Bridge Street, B.C. 


MANCHESTER: 46a MARKET STREET. 
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apply the forces P and 8 parallel to the given force F, and such 
that P=" _¥F and S= -"_B. Then F may be replaced by P 
mtn n+n 
and 8. 
At B and C apply the forces Q and R parallel to 8, and such 


that Q= i & hig and R= _A 8. Then 8 may be replaced by the 
ry 


A+k 
forces Q and R. Thus the force F is replaced by the three 


forces, P, Q and R, each parallel to F, and such that P= ~ m2 
narTn 


km hm 
= .F, and R= .F 
(hA+k) (m+n) as & (h+k) (m+n) 


Referring to Fig. 2, let ABC represent the given plate. Then 
if D, E, F are the middle points of the sides, the centre of 


A 








F H E 
B D Cc 
Fia. 2. 


gravity is at O, the intersection of AD, BE,OF. Let FE cut 
AD in H. Then denoting the length of AD by J, we have 
AO=W, and AH=}4. Hence OH=4/. Now suppose w is such 
that when placed at A it just upsets the plate. Taking moments 
about FE we have 


Henn w= 
Therefore the required condition is that w shall not be greater 


than —. 
3 


This condition being supposed satisfied, let w be placed at A. 
Let P, Q, R be the pressures on the pegs at D, E, F. Taking 
moments about FE, we have 


h h h 
w.5=W.5-P.5. 
w 
P=3- 
But P+Q+R=W+w, 
Hence Q+R=W+w- (F- w)= =2W , ow, 


3 
Taking moments about AD, we have Q=R. 


¥ —w, q=* y+, and R=" + w. 


P= 
Stradivarius.—In a triangle ABC, if the base BC be divided 
at X so that mBX=<nXC, show that mAB*+nAC*=mBX*+ 
aX? +(m+n)AX?*. 
Draw AN perpendicular to BC. Then by Euclid IL, 12 and 
13, we have 
mAB* =m( BX*+XA*+2BX . XN) 
nAC* =n(CX*+ XA*-2CX . XN) 
But mBX =nCX, therefore 
m(2BX . XN)=n(2CX . XN). 
Hence on addition we have 
mAB?* + nAC*? = mBX?2 + nCX? +(m+n)XA* 
C. W.—If (a+6+cP=a* + }* +0, show that when n isa positive 
integer, (a+6+¢)"t! =a™t! + peti +omtl, 
(Hall and Knight's Higher Algebra.) 


(a+b+cP =a*4+0* + 0% + 3(a+b)b+c)(0+). 


Therefore by the data of question, 3(a+5)(b + ¢)(c +a) =0. 

Hence a+6=0, or b+¢=0, or e+a=0. 

The postulated relation holds when a+5=0, since either side 
then reduces to e”+!, Similarly it holds when }+c=0, and 
also when c+a=0. Therefore if (a+6+c)*=a*+6*+c', then 
when n is a positive integer, (a va + e)M+l = gM +1 + F2n+1 4 oM+1, 

Weon.—Please solve the foll by the Calculus :—If V is the 
velocity of a simple pendulum at its lowest point, show that at 
any time, ¢, after passing through the lowest point, its velocity 


is V cos Sat where T denotes the time of one complete oscilla- 


T 
tion. 

Let 2 denote the length of the string, and @ the angle the 
string makes with the vertical ¢ seconds after the bob has last 
passed through the lowest point. 

Then the acceleration in the direction of motion =". But 
this is also =-g sin #,=-g@ approximately for a small 
oscillation ; 

2 d*9 
dat} 


d6\d70 9,/d0\ _ 
; (sr aa +2°( a )=° 


Integrate with respect to ¢. 

(HG) + +4%6"=0 
When @=0, oat, Ww o=3y ; 

4 a) +aj@= a 


( 
* (S)-1G-) 


%9-0; 


. faa u 
* Ty ae 


.. -@: 
arto 


e one sin ( 2. +8) e « « Ql) 


where £ is a constant of integration. 
When ¢t=0, 0=0; 


v 7 
(1) becomes @= i Jt 
Pr he 7°? tse oe 
If v be the velocity in the direction of motion at the time ¢, 
dé 
) bl 
ee a 


Then from (2) we have 
vV - 
= g 94. 
vat /t- + cos a/ $8 


nomvou [fe 0. ee ee 


If T be the time of a complete oscillation, @ and od repeat at 
t+T. ia 4 
*. sin a/$e+T=sin ft 
cos a/He+T=008 WAL 
anole Ma 
es Jt T=2r; 
. faa, 
zy oe 
Thus from (3) we have 


2r 
=V —=€ }. 
v 0os (7 t) 


Love’s Theoretical Mechanics, Cambridge University Press, 
would probably meet your requirements. 
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BOOKS SUITABLE FOR THE a 
Acting Teachers’ Certificate Examinations, 1907 
The Pitt Press Sbakespeare for Schools. 


Author. Work. Editor. Price. 


Shakespeare | “ meses taal W. Verity 18. 6d. 


The Cambridge Milton for Schools. 


Author. Work. Editor. Price. 
Milton Paradise Lost—Books I. and II. A.W.Verity 2s. 


THE ELEMENTS OF ENGLISH GRAMMAR. With 
a Chapter on Assay Writing. By A. S. West, M.A., Trinity College, 
Cambridge. Extra fcap. 8vo, 2s. 6d. 

A theneum.—“ A good, solid book, which has had wide popularity. This 
edition contains a new section on ‘ Essay Writing,’ which strikes us as thoroughly 
practical, and supplying a needed protest against preciosity and allusiveness.” 








A CHAPTER ON ESSAY WRITING. Re-printed from | 


“The Elements of English Grammar.” By A.S. West, M.A. 32 pp., 4d. 


AN ENGLISH GRAMMAR FOR BEGINNERS. By | 


the same Author. rooth to rasth Thousand. rs. 
Schoolmaster.—“ It isa capital little work, which we can heartily recommend.” 


Poetry Readers. 
PARTI. Suitable for Standards IV. and V. 

A BOOK OF ENGLISH POETRY FOR THE 
YOUNG. Arranged for Preparatory and Elementary Schools by W. H. 
Woopwarp, Professor of Education in the University of Liverpool. Extra 
fcap. 8vo, 1s. 

PART II. Suitable for Standards VI. and VII. 
SECOND BOOK OF ENGLISH POETRY FOR 
THE YOUNG. Arranged for . ened and High Schools by W. H. 
Woopwarp. Extra fcap. 8vo, 1s. 











THE WINCHESTER ARITHMETIC. By C. Goprrey, 
M.A., Head Master of the Royal Naval College, Osborne, and G. M. Bett, 
B.A., Senior Mathematical Master at Winchester College. Crown 8vo, 3s. 
Teacher's Edition, with Solutions, interleaved, 6s. net. 


ELEMENTARY GEOMETRY (Practical and 
Theoretical). By C. Gopvrrry, M.A., and A. W, Sippons, M.A., 
Fellow of Jesus College, Cambridge, Assistant Master at Harrow School. 

Now ready (1) complete in One Volume, Eighth Impression, large crown 8vo, 
PP. Xi. +355, 38. 6d 

Or (2) in Two Volumes, Vol. I. (Experimental Course and Books I. and II.), 
2s. Vol. Il. (Books III. and IV.), 2s. 

Or (3) in Five Parts: Part 1., Experimental Geometry, rs. Part I1., Theo- 
retical Geometry, Book 1. + 1% Part II., Book Il. (Area), rs. Part LL, 
Book III. (fhe Circle), rs. Part IL, Book IV. (Similarity), rs. 

ANSWERS TO THE EXAMPLES, 44., post /ree. 

SOLUTIONS TO THE EXERCISES, by E. A. Price, B.A., 3s. met. 


THE ELEMENTS OF TRIGONOMETRY (intended 


for the use of Students commencing Trigonometry). By S. L. Loney, M.A., 
Professor of Mathematics at the Royal Holloway College (University of 
London). Extra fcap. 8vo, 3s. 6d. (A Prospectus will be sent on application.) 
School World.—“ The author's text-book of ‘Plane Trigonometry’ is so 


favourably known that nothing more need be said about the exposition of this 
book than that it possesses the merits of the larger work.” 


Now ready. Large crown 8vo, price 6s. net. 


A GRAMMAR OF THE GERMAN LANQUAGE. 
By G. H. Crarke, M.A., Head Master of the Acton County School, and 
C. J. Murray, B.A., of Champéry, Switzerland. 


“EXTRACTS FROM Prerace.—‘‘In these days of ‘new methods’ and ‘short 
cuts,’ it is, perhaps, almost a heresy to speak of teaching grammar for its own 
sake, and more than presumptuous to venture to add to the number of the German 
Grammars already existing. . . . In the present book the authors have en- 
deavoured to give modern usages to be found in works of the best writers rather 
than the stereotyped rules of grammarians. . . . Colloquial usage, which is so 
different from literary language, has not been neglected, and has been referred 
to as far as limits would allow.” 





LONDON: Camsrioce Universiry Press Warenousk, Ferrer Lane—C, F. Cray, Manager. 














250 WORDS PER MINUTE. "a 
Mr. SIDNEY H. GODFREY, 


Winner of the International Shorthand 
Speed Competition at Baltimore, 
U.S.A., writes :— 


‘The pen used by me was a 


“SWAN” 


FOUNTAIN PEN 


purchased six years 

ago, and which has 

been in constant 

use ever since. it rN 
has never failed > 


< 
me even when 
writing atthe Ag SOLD BY STATIONERS 





PRICES: 
¥ 10/6, 
16/6, 25- 


upwards. 


rate of 250 AND JEWELLERS, 

words per a 

otnutey’ WRITE FOR CATALOGUE 
POST FREE. 





£ 
< MABIE, TODD & BARD 
HEAD OFFICE: 
- 79 & 80 HIGH HOLBORN, LONDON, W.C. 
BRANCHES : 


93 Cheapside, E.C.; 95a Regent Street, W., 
London; 3 Exchange Street, Manchester; 
Brentano's, 37 Avenue de I'Opera, Paris; and 


at Brussels, New York, and Chicago. 
———___— 
































RYDE’S CLASSES 


ORAL AND CORRESPONDENCE 


Scholarship, Certificate, A.C.P., 


Oxford Local, Cambridge Local 
at 
New Sections begin Sept. 1, 4, 5, & 6 
at 
Fall particulars from 


Mr. PERCY W. RYDE, 79 Gresham St., London, E.¢. 


THE SGHOOLMISTRESS 


“PRICE. HELPFUL ARTICLES ON ALL “PRICE. 
ONE PENNY. BRANCHES OF SCHOOL WORK, °N™ P=NWvY. 


TEACHER not already Subscribers should order from their News- 
agent, or forward Postal Order or Halfpenny Stamps to 
HOWARTH BARNES, 149 Fleet Street, London, E.C. 
SUBSCRIPTIONS (Prepaid). 
ONE SHILLING AND NINEPENCE for THREE MONTHS. 
THREE SHILLINGS AND THREEPENCE for SIX MONTHS. 
SIX SHILLINGS for TWELVE MONTHS. 
— Post Free. — 
The Best Paper for Pupil Teachers and all Mistresses. 
Full Notes on Certificate Literature. 








TELEGRAPHIC ADDRESS: 
“ SCHOOLMISTRESS, 
LONDON.” 


Address: 
HOWARTH BARNES, 
149 Fleet Street, LONDON, EC. 


= Se 
ee ———— 
-  . 


a - 















a 


Sa a ae 


wee 





2 — ~ - 
ee ee ee ee ee 

































































ee ee 


7 —~ — : . 
~, a * > pm™ y — = | 
NAN Il Q| 


LZ 


BLACKIE AND SON. 


The Soldier's Historical Geography of the British 
Empire. By J. ©. Ellis. 8d. This is a concise summary in 
ninety-six small pages, of geographical facts, clearly stated in 
a disconnected manner, Its claim to be an “ historical geo- 
graphy” is a only by the fact that it gives a very short 
account of the history of each portion of the Empire preceding 
the geographical summary, but it does not attempt to connect 
the two sections, There are numerous questions simply re- 
capitulating the instruction. 


CLARENDON PRESS. 


A History of German Literature. By W. Scherer. 
lranslated by Mrs. F. C. Conybeare. Edited by F. Max 
Miiller. ‘Two vols. This cheap edition of a well-known work 
ought to be in every teacher's library in the country. We are 
slowly learning that we cannot understand English literature 
aright without constant reference to the literary development 
of the chief nations of Europe ; and the teacher who wishes to 
enlarge his outlook cannot do better than make constant use of 
such volumes as these. They will also be found useful and 
helpful by those teachers who are extending the history syllabus 
s0 as to include some account of the leading states of Europe. 
The translation is facile and agreeable. 


GINN AND COMPANY, BOSTON AND LONDON. 


In the Reign of Coyote: Folklore from the Pacific 
Coast. By Katherine Chandler, author of “ Habits of Cali- 
fornia Plants,” &c. Drawings by J. W. Ferguson Kennedy. 
The Tales which compose this little volume are from various 
sources, a few being taken down by the writer from oral tradi- 
tion, and the remainder culled from books whose names are 
given in the preface. The stories are quaint and interesting, 
apart from the comparative point of view, and the ‘‘ connective 
tissue” written to combine them into a unity could have been 
very well dispensed with. The book is prettily illustrated. 


LIBRAIRIE HACHETTE ET CIE, PARIS. 


De l'enseignement des langues vivantes—Idées d'un 
vieux professeur dédiées aux jeunes. Par Ch. Sigwalt, 
Professeur d’allemand au Lycée Michelet et & !’'Ecole Normale 
Supérieure de l'enseignement primaire de Saint Cloud. In this 
volume M. Sigwalt has put together articles he has written to 
various educational journals and his addresses to professional 
societies, on a subject in which his many years’ experience has 
made him an expert. Notwithstanding the somewhat dis- 
connected character thus given to the book, it is a profound 
and weighty contribution to the discussion of a subject which 
occupies the minds of educational reformers of the present day. 
In substance it is an appeal for freedom of practice and opinion 
against the thorough-going advocates of the maternal or 
natural method of the teaching of languages. Every practical 
teacher will agree with M, Sigwalt that no method of teaching 
any particular subject can be considered to be absolutely the only 
right method. The method employed must be determined by 
the end aimed at, and by the d of intellectual development. 
of the taught. The author condemns the narrowness of view of 
many of the advocates of the direct method, who conceive that 
languages are only taught to be spoken, and rightly observes 
that against a thousand times that the average man is called on 
to read a foreign language, be is called on a hundred times to 
write it, but only once to speak it. Again, those who share the 
views which M. Sigwalt combats, while professing that their 
aim is to teach a language as it is ordinarily spoken, appear to 
consider that the acquisition of a foreign language is necessary 
only to enable one to order a lunch or pay for a railway ticket, 
and not to converse on matters of general or particular interest. 
The greater use of the foreign language itself in teaching it is a 
principle which cannot be contested, but its exclusive employ- 
ment in the teaching given does not and cannot make the 
pupil think in the foreign tongue from the commencement. 


165 


WA] 


=) Li 





The simple and sufficient reason for this is that there already 
exists in the pupil’s mind a connection between things and 
ideas and the words which re nt them in his mother 
tongue. Whether with the knowledge of the teacher or not, 
the pupil must, and he does, mentally translate the new words 
into the equivalents which have been his intellectual possession 
from infancy. To exclude altogether the use of the mother 
tongue in teaching must at times compel the teacher to resort 
by the way of gesture or drawing to methods of conveying the 
idea he wishes to suggest, which render the teaching insuffer- 
ably long and tedious. To exclude mar as much as 
possible from the early teaching is a right principle, but to go 
so far in its exclusion as many of the most enthusiastic advo- 
cates of the direct method would like is impossible if the 
language is to be taught. Admitting, for the sake of argument, 
that it is possible to learn a language without knowing its 
grammar, it must also be admitted that the knowledge will be 
more quickly gained when a little grammar is taught. The 
great argument of those who advocate the employment of the 
so-valled natural method in all circumstances is that it follows 
the procedure of nature, and the case of the child learning to 
speak is cited, But they forget that not a single one of their 
pupils comes to them in the position of the infant, with its 
mind a blank so far as spoken language is concerned. Nor can 
two or three hours’ lessons a week, with intervening lessons 
given in the mother tongue, strengthening the hold on the 
pupil’s mind of the usual medium of conversation, at all be 
paralleled with the constant care which the mother employs in 
developing the child’s faculty of speech. Not only so, but our 
pupils come to us with their reasoning powers in process of 
development, and having acquired some insight into the 
mechanism of spoken language. A system that begins with 
pure imitation will not satisfy them, and the nascent reason 
must be appealed to. The interest that is awakened by know- 
ing that a certain succession of sounds expresses a certain idea, 
or is meant as the expression of a certain want, is languid in 
comparison with the interest which can be awakened by giving 
the pupil some idea of the functions of the various words com- 
posing the sentence. M. Sigwalt treats M. Paul Passy and his 
phonetic alphabet with a good-natured contempt which does not 
permit him to reason with him. He says that the orthography 
of the Mattre Phonétique, although invented to complicate the 
study of languages, does not prove much of a bother when one 
is acquainted with them. We think there is more truth in this 
than there is in most smart sayi We recommend all our 
readers who are interested in the teaching of foreign 

to get this book. Whatever opinions one holds, he will be 
able to learn something from M. Sigwalt’s brilliant and lucid 
essays. 


HODDER AND STOUGHTON, PATERNOSTER ROW, 
LONDON, E.C. 


Britain’s Sea Story (Speight and Nance), This series 
of extracts should prove very in the school-room for 
three reasons: (1) The very fact that these are sea stories a) 
to all English lads ; (2) they are true; and (3) they are selected 
to illustrate the growth of Britain’s naval power. With regard 
to the latter point, we should have liked to have seen such 
“‘ peaceful victories” as Harrison's invention of the chronometer 
or Cook’s astronomical expedition to Otaheite included. From 
a literary point of view this reader leaves nothing to be desired, 
all the extracts being from standard works. 


LONGMANS, GREEN AND CO., PATERNOSTER ROW, 
LONDON, E.C. 


The Train of the Twig (Religious Education of 
Children). Be tee Rev. ©. L. ener er M.A. If all 


Sunday school teachers dealt with their classes on the lines 


indicated by the author, there would be far more real good done 
in Sunday schools than there is at t. Successful teaching 


is a science and an art which is only attained by [ae omy oy 
This is perhaps an unnecessary truism to our readers, but it 
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LONDON UNIVERSITY MATRICULATION 


AT THE JUNE EXAMINATION, 1906, 
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SUCCESSES WERE GAINED BY 


University Correspondence College Students. 


FOR ALL STUDENTS FOR ALL STUDENTS 
WHO HAVE PASSED MATRIOULATION WHO HAVE FAILED TO MATRIOULATE 


Classes for Inter. Arts, Inter. Science and Prel. Sci., A Short Course for January 1907 
commence on September rst. is provided. 


GREEK IS NOT COMPULSORY 


Either at Inter. Arts or at B.A. 
Candidates may offer TWO SCIENCE SUBJECTS at either Examination. 
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too often lost sight of by those who, with the highest motives, 

endeavour once or twice a week to teach children some of the 

and most important truths—and, sad to say, utterly fail. 

If the advice given in this book is carefully studied and put 

into practice, we may confidently look for less wasted effort and 

more permanent good, for it is based on correct psychological 
laws. We wish the book all the success it deserves. 


MACMILLAN AND CO., 8T. MARTIN’S STREET, LONDON. 


English Literature for Secondary Schools. 


The Heroes of By M. R. Earle. A collection of 
tales from Scandinavian mythology, told in the simplest of 
language ; the claim to rank as literature must be based upon 
the theme rather than on the style. These tales told by our 
remote ancestors are quaint and interesting, but in no way 
compare with the c myths for the light they throw upon 
art and literature. We fear that English readers will be unable 
to pronounce many of the names; the editor should have 
remedied this by an addition to the appendix. 

Maca on Clive, By H. M. Buller. The inclu- 
sion in the series of this book is very welcome ; to the ——. 
and picturesque language of the author is added the natura 
interest of a splendid life-story, The editor also has done his 
part well; the notes, preface, and glossary are ; enough 
and not too much. Boys will not need to be urged to read this 
book. 

Macaulay's Essay on Addison. By R. F. Winch. In this 
biography the interest is partly literary, partly political ; few of 
our pupils will be able to follow Macaulay’s literary criticism, 
fewer still to be interested in eighteenth century politics. 
Thirty-four pages are filled with an annotated index of proper 
names—surely sufficient to show that the book would prove 
heavy reading in class. 


NOVELLO AND OO., BERNERS STREET, LONDON, W. 


The Council School Hymn-Book. The compilers have 
carried out their work very thoroughly, and excluded everything 
of a sectarian character. Most of the hymns are old friends, but 
the new ones are bright and cheerful, and should soon become 
favourites with the children, 

The Court Card (C. Hart Davis). ‘his is a bright little 
entertainment introducing many well-known nursery rhymes, 
and is sure to be popular with the little ones. 

The Babes in the Wood (Jacobi). A very cleverly written 
score, but rather lacking in melody. 

The Bee Queen (Moffat). A pleasant little story set to 
bright and tuneful music. 

The new part-songs still maintain the traditions of this house, 
particularly Elliot Button’s setting of Herrick’s ‘‘ To Blossoms.” 

Score Reading Exercises, which forms the latest volume of 
the well-known series of music primers, will supply a want long 
felt by those taking Royal College of Organists’ and other 
examinations. 


OXFORD UNIVERSITY PRESS. 


The Junior Geography. By Dr. A. J. Herbertson. 2s. 
One is glad to see that a new edition of this very useful book 
has been issued, for the fact indicates that teachers appreciate 
the newer methods of correlating the different facts, of noticin 
cause and effect, of selecting ny the really important facts, a 
of using maps showing other things than the mere position of 
places named. This book can be recommended on all these 
points, and the name of its author is a guarantee of its accuracy 
and scholarly character. It is Vol. II. of a series, of which the 
Preliminary one will very soon be issued, and the two will then 
form a complete course for elementary schools; with the pub- 
lication of the third—the Senior—volume the needs of secondary 
schools should be well met, 


RALPH, HOLLAND AND CO., LONDON, 


The Translation of French Unseens, with Examples. 
By Eugdne Perrot, B.-ds-L. (Lettres-Philosophie), Second French 
Master at the City of London School, etc. The writer aims at 
leading boys not only to translate French into English, but ta 
do so into good English. There is a useful introduction dealing 
with the best method of setting about the production of a good 


English version, and with the points of French syntax which , 


are most likely to form stumbling-blocks. A large selection of 
useful passages for translation, graded as to difficulty, and a 
vocabulary, complete a workman-like manual. 
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RELFE BROTHERS, CHARTERHOUSE BUILDINGS, 
LONDON, E.C. 


Outlines of English Literature, by Henry E. Evans, B.A., 
L.C.P. The author of this book has attempted with fair suc- 
cess to condense into some 200 pages the names of the chief 
English writers, their principal works, and some criticisms 
thereon. As may be expected, the result is in many cases a 
mere string of names and titles which are of little interest to 
any student. With Mr. Evans’ criticisms we do not always 
agree, e.g. “ Carlyle cannot write history,” “‘ Hazlitt, Leigh Hunt, 
Keats, and Shelley belong to this (i.e. the Cockney) School. 
The productions of these writers were said to consist of the 
most incongruous ideas in the most uncouth language,” yet on 
the next Keats is ranked higher than Tennyson. Again, 
* He (i.e. foots Carroll) waa the author of several mathematical 
text-books, of which . .. are the most humorous”! Pope's 
‘*Essay on Man” is termed a“ mixture of good sense, fancy,” 
etc. Some of the short criticisms bear a striking resemblance to 
those given in The Times’ Catalogue, c.f. :— 

Mr. Evans. The Times. 

“In the tragic tale of the ‘The tragic story tells how 
Waters of Edera, she narrates a primitive and pagan lord of 
how a primitive lord of the soil the soil fights against a foreign 
fights in vain against a foreign —— oe civilisa- 
company representing indus- tion ustrialism.” 
tri and civilisation.” 

In dealing with modern writers, the selection of works men- 
tioned is unsatisfactory. The latest and best works are omitted, 
the early and immature included, e.g. Kipling’s ‘‘ Departmental 
Ditties” is given, but “The Day’s Work,” “ Traffics and Dis- 
coveries” are omitted. 

The proofs have been carelessly read, for misprints are nume- 
rous, ¢.g. Le Morte d’Arthur, Senacan, Astrea (for Aphra), 
Architophel, Venessa, Mrs. Austen (for Lady Austen) Etherial, 
Prof. Aytoum, Ettarre, Socrine, Diana Verum (Vernon), Uriah 
Heap, Huckster (for Chuckster), Omar Khayyan, and the name 
of the hero of Zutphen is given variously as Sidney and Sydney. 

If the author will give his book a thorough revision, it will be 
more valuable than it is at. present. 


SWAN SONNENSCHEIN AND CO. 


The Child and the Ourriculum. By Catherine I. Dodd, 
M.A. There is enough matter in this volume to provide 
material for a dozen books on educational method ; and enough 
enthusiasm to carry on about one-tenth of the profession from 
the present month until the next long vacation. Miss Dodd 
has tackled the most living subject of present-day educational 
thought, but she goes much too quickly for the British steam- 
roller, In an excellent paragraph on page 15 she sums up part 
of Aristotle’s theory of education in the arrwtey | way :— 
‘* Reading and writing, as such, have no educative effect at all. 
They are simply the study of certain conventional signs which 
men employ for the accumulation and communication of their 
thoughts and feelings; they are instruments, means to an end, 
but not an end in themselves.” Add arithmetic to the two sub- 
jects here named, and this paragrafh might form the text of a 
volume which would take the first real step in the reform of the 
curriculum, There will be no true progress until we dethrone 
the “three R’s” and place them among the servitors of educa- 
tion ; and that will not be done for a generation. The next 
step will be to lighten the curriculum, and how this is to be 
done we fear that Miss Dodd does not show us, Witness her 
schemes of work at the end of this volume, which are in many 
ways excellent and truly illuminative, but, in our judgment, 
congested to a high d . The intellectual demands must be 
lessened if we are to setae in a real sense, if it is to be our 
work to minister to the moral and the physical as well as to the 
mental needs of our pupils. We earnestly recommend all our 
readers to study Miss Dodd’s latest volume. It is full of ideas 
literally ‘‘ hewn from life ”"—no airy speculation here, 


UNIVERSITY TUTORIAL PRESS. 


Preliminary Certificate English Grammar. By H. M. 
Hewitt, M.A., and George Beach, M.A., LL.D. The authors of 
this book have produced a clear, well-arranged mar, which 
is worthy of the deservedly high reputation of the Tutorial Press. 
It is written on correct principles, and rules are substantiated by 
well-selected quotations from English classics, With all the 
difficulties of the laws of grammar it does not profess to deal, 
but any candidate for the Preliminary Certificate who has 
mastered its es need not fear the Examiners in this subject. 
A well-selected and extremely useful set of questions is appended. 
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Thomas Nelson & Sons’ 


Royal School Series 


Adopted by the leading Council Schools. 


The Royal King Infant Series 


Introductory to Nelson's Royal ‘‘Prince”’ and ‘‘ Princess"’ Readers (see below). Beautifully Illustrated in Colour. 
Royal King Primer lI. co ie se Royal King Infant Reader I. . ee 84. 
Royal King Primer Il. 6 2 6 oe Royal King Infant Reader li. - « Od. 

Royal King Infant Reader lll. . . 7d. 
This is the only series of Infant Readers which presents a thorough and careful gradation. The books are graded in difficulty, 


in size, and in price—features which will be much appreciated by those who use them. The type has been specially selected for its 
clearness and balance of parts. The books are profusely illustrated in colour and in black and white. 


Nelson’s Royal King Primer Reading Sheets 


Corresponding to the Reading Pages of the ‘‘ Royal King Primer I.” 
Printed in Two Colours on Strong Manilla Paper. Mounted on Roller to turn over. Twenty-two Sheets, price 12s, 6d. 
Also supplied on Linen, with Metal at Bottom, price 253. 
The type used has been specially designed for these sheets, with a view to aveid all strain on the eyes of young readers, and at 
the same time to preserve the preportions of letters and spaces which are recognised as most graceful. In these respects it is 
supe: ior to anything hitherto used on Wall Sheets, The Pictures are reproduced with a special view to simplicity and clearness. 
































The Royal Princess Readers 









——= << «Sa 8 >. eae Book iV. - -.- +.+« + «© «+ « 1% 3d. 

Book i. . . . . . 7 . 7 10d. Book Vv. . . . . . . . 1s. 6d. 

Book lll. . ° a ° ° . - 2% Book VI. (Literary Reader No.1) 1s. 6d. 
Book Vil. (Literary Reader No. 2) . 2s. 

The matter is distinguished for its vivacity, its literary quality, and its happy freshness. The Mlustrations are of remarkably 
high quality, and comprise not only many well-executed pictures in black and white, but numerous plates in full colour exquisitely 
reproduced. Alike in letterpress, illustration, paper; printing, and binding, The Primcess Readers touch the high-water mark of 
school books. 












** | consider them 10 be the best Readers out.” ** Both teachers and scholars are delighted with them.” 
“ They will make friends wherever they go.” 












‘*Princes among School Readers.’’—Schoolmaster. 


The Royal Prince Readers 


Book 1. . . . + . . . . 8d. Book IV. . . . . . . . 1s. 3d. 

Book i. . 7 - . . . . + 10d. Book A . . io . . . 1s. 6d. 

Beets « «°° « +. £56 .- ts Book Vi. (Literary Reader No.1) 1s. 6d. 
Book Vil. (Literary Reader No. 2) . 2s. 

In this New Series of high-class School Readers the matter is remarkably fresh ; the books are distinguished for their literary 
quality, and careful grading. The Mlustrations are works of art, and comprise not only ay ee pictures in black and 
white, but numerous plates in full colour, Alike in letterpress, illustration, paper, printing, and binding, The Prince Readers have 

ded, 


absolutely no superiors in the market. They may be confidently recommen 
“ Second to none.” * Delighted with them.” “ All classes revel in them.” . 

























Literature for the Seniors. To foliow the “Royal Prince” and “Royal Princess” Readers. 


Nelson’s Literature Readers. ox. caine ee Pr vaccum. 


No. 1. Beautifully Illustrated. Price 1s. 6d. No, 2. Price as, 
*.* School Circular and Educational Catalogue post free on application. 
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“Stories in a geographical setting about Red Indians and their 
wigwams, Eskimos and their snow-huts, Arabs and their desert 
homes, will awaken interest in foreign countries.”—£xtract from the ~ 


Suggestions to Managers and Teachers issued by the Board of Education. — 
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NEW VOLUME—JUST READY-—IN 


 -NELSON’S 
THE WORLD AND ITS PEOPLE 


| Series of Geography Readers | 


Little Folks of # 


# Other Lands 











16 Coloured ee ncmendaia Black-and- White Illustrations 
and Maps, with Summaries of Lessons. 


CLOTH. 131 PAGES. 


10d. 





VOLUMES PREVIOUSLY ISSUED IN THE: SERIES. 


FIRST STEPS IN GEOGRAPHY. 
128 pages. 8 Coloured Plates. 10d, 


SEA AND LAND. 
160 pages. 8 Coleured Plates. 1s. 


ENGLAND AND WALES. 


208 pages. 8 Coloured Plates. is. 3d. 
THE BRITISH ISLES. 
304 pages. 16 Coloured Maps. 1s, 6d. 


THE BRITISH EMPIRE. 
320 pages. 16 Coloured Plates. 1s. 10d. 


EUROPE. 
272 pages, 16 Coloured Plates. 1s. 6d. 





AMERICA. 
, 286 pages. 8 Coloured Plates. Is. 6d. 


AFRICA. ata 


202' pages. 8 Coloured Plates. 1s. 6d. 


AUSTRALASIA. 
208-pages, 6 Coloured Plates. 1s. 6d. 
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360 pages. 16 Coloured Plates. 1s. 6d. 
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Pr — and Solid Geometry. By 

G URN. 

IIL. ae Construction. By Brysson CunnINGHAM, 
, Assoc. M. Inst. CLE. 28. 6d. 

V. _shathematics. Containing all the Algebra and Euclid 
required, Edited by Dr, Wm. Briccs; M.A. 28. 
Via.—Mechanics (Solids). By F. Rosenserc, MA. 2s. 
Vis.—Mechanics of Fluids.® By G. H. Bryan, Sc.D., and 

F. RosenserG, M.A., B.Sc. 28. 


SCIENCE & ART EXAI 
(BOARD OF EDUCATION 
BOOKS FOR THE FIRST STAGE. 





VIII. —— Light, and Heat. By Joun Don, M.A,, 


B.Sc. 


IX. —Magnetiom, a and Electricity.. By R. H. june, | 


M.A., D.Se. 
X.—Inorganic Ohemiatry (Theoretical). By G. H. 


BatLey, D.Sc, 


Xr.—tnorganic Chemistry (Practical). By F. Brp- | XXV 


pow, Pu.D. 16. 


BOOKS FOR THE ‘SECOND STAGE, yt? 


V.—Mathematics. Being the Additional Algebra and Euclid 
with the Trigonometry required for the Second S Edited 
by Dr. Wm. Baricos, M.A., B.Sc, E.RAS. Sa. 

Vil..—Mechanics. By Dr. Wm. Bricos, M.A., BSc. F.RAS., 
and G. H. Bryan, Se.D., M.A, F.R.S, Vol. L, MICS. 
3s. 6d. 

Via.—Mechanics. By Dr. Wm. Bricos, M.A., B.Sc, F.R.AS,, 
and G. H. Bryan, Sc.D., M.A., F.R.S. Vol. IL, STATICs. 
Ss. 6d. 

Villc.—Meat. By R. Wattack Stewart, D.Sc. Lond. Se, 6d, 
IX.—Magnetism and ar tamestc By R. WaLLace 
Stewart, D.Sc. Se. 6d. 
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Xtre-Sogaeat ois Chemistry, Practical By Cro 


xIV.Human Physiology: By G. N. Meacuen, M.D., 


.—Biology One). By W. S. Furneavx. 
xvi Botany. By A}. Bvanty DSc, FL 2s. 
Modern Naviga By WILLIAM Hatt, B.A., J 


xkin 6s. 6d. 
XXIL—Steam. By J. W. Haywann, M.Sc. 2. 
| XXIII. rae (Whole). By A M. Davin, I 


XXIIL hy (Section One). Edited by R. J 
Litem B., BSc, DPH. 2 
XXV.—Mygiene. aA. Lyster, M.B., B.S \ Sex 
Science | of Common Lif 

By W. T. Boonr, B.A., BSc, 2a. 
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Bey Mids Bese B.Sc, F. istry (Practionly. By: can ' 


in —Organie egg (Practical. Gro! | 
“scott meena BCS. Oe M.A, BSc. F pen 
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a dase a> Navigation. By Witiiam Hat, B.A., 
B. 
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PRELIMINARY CERTIFICATE, 1907 


(BOARD OF EDUCATION). 
ENGLISH LANGUAGE, LITERATURE, AND HISTORY. 


Readings Svam oS Great English Writers. From Chaucer | 


to Tennyson 
Prelimina Certificate English Grammar. y tat M. 
Hewitt, M.A., LL.M, aK Bracnu, M.A,, LL.D. 


English Somposition. By W. H, Low, M.A. and Jonny 


nicas, M.A. te. 6d. 
Oertificate Anth of oy _ Verse. a 
Wyatt, M.A., and S. E. GIN, Peo 
Outtines of British History ot ne a Sket ak Main 
Landmarks of European History): for thé Prelimi 
Examination, 1907. By M. E. jn Somerville College, Oxford. 
2s. 6d. [/s preparation. 
























Shakespeare.—Much Ado about Nott: By E. J. 
‘Tuomas, M.A. 18. 6d. we 
Preliminary Certificate British History. mS 8 
eS ee 
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oo eden 


of European sani By F es 





ELEMENTARY SCIENCE. 
merry en yd esraay Sacto) Baled ty RW. a. R. W. 
Srewart, D.&c., and Wa. Bricos, LL.D., M.A., 


Elementary Science for the cesanaginlis Sn 


cate nr eget (Secriow A: Cuemistry.) By H.W. 


Bausor, M.A. 


Mensentery Scie for the Preliminary Certifi- 
cate ag “papa (Sscrion .B: Puysics.) By J. Sat- 


TRARLY, B.Sc. 
Slomeantery Science for the Preliminary Certifi- 
cate Examination. (Secrion C: PLanwr AND ANIMAL 


Lire.) By W.S. Furngavx. 22, 





Examination Questions for Prelimin Certificate 
Candidates: Containing the questions in all usual subjects 
set at the Scholarship Examinations from ego. to 1905, with Answers 
to the Arithmetic and Algebra Questions. (Ready. 





















ELEMENTARY MATHEMATICS. 


Arithmetic for the fp naeigee Certificate 
amination. from the “ Arithmetic.” 
R. H. Cuore, B.A. 6d. Fond 


Prelim inary Certificate 

With a Section on Graphs. By Rupert Deakin, M.A. 38. — 
; Theoretical and Practical. rarer. 
M.A., B.Sc., seh Ast Crommmant, A 
Deakin's gy ge, ey i. inary B 
tificate (for Course B). With Mensuration a” 
- Practical Problems, arranged in accordance with Euclid’s Order of 
Proof, By Rupert Deakin, M.A. 28. 6d. : 
Model Answers to Arithmetic Questions oad ne 
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Teachers’ Certificate Eaaminations, 









de B.Sc. (including the Set Subjects for 190] end 19 
» 1997, Sree, on application. 





LONDON: W. B, CLIVE, UNIVERSITY TUTORIAL PRESS W 


Phaiscin ‘aie Pocuninnn te Yoeaiaets Sons, PROPRIETORS, AT THE Or¥iCE oF 
“THe PRACTICAL TEACHER,” 35 & 36. Wire taoks eleataahctur 





COUPON 
PRACTICAL TEACHER 
September 1906 




















